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LiECOLE POLYTECHNIQUE. 


gineering, mining, etc.—and the institution took its 
present name. It found many adversaries and had to 


THE fetes in honor of the centenary of Ecole Poly- | pass through a most trying period. The depreciation 
technique have brought most prominently before the | of the assignats deprived the pupils of their income, 
eyes of the public this institution that bas won great| rendering their situation precarious, In vain the henceforth the monarehy of July had an irreconcilable 
prestige by the important part it played in the French | richer pupils shared their fortunes with their less for- 


revolutions of the last —s the pleiad of remark- 
able men that has come from its ranks, and the esprit 
de corps that unites the pupils. Napoleon L. called it 
his * Hen with the golden eggs,” and this hen has ever 
since been the emblem of the school 

L’Ecole Polytechnique was founded during the 
Reign of Terror. In 1793, when France was invaded 
on all sides and seemed almost helpless—although 
many came forward to offer themselves for the cause 
of liberty, fraternity and equality—there were no men 
fitted to form the engineer corps, so that it was easy 


| tunate comrades, and M. Monge and other professors 


gave up their salaries; three hundred youths were 


obliged to return to their families. These difficulties | 


did not break up the school, however, and the pupils 
were aroused to such enthusiasm by Bonaparte that 
they managed to raise from their meager allowances 
the money necessary to build the Polytechnique, a 
vessel that they presented to him when he was plan- 
ning a descent on England. 

These good relations between the school and the First 
Consul did not last. Napoleon was exasperated and 


ae 


for Carnot and Prieur to show the great need of a 
school for training engineers. Several schools were 
organized, but they did not meet the requirements, 
and on March 11, 1794, the Convention appointed a 
commission — toe which Carnot, Guvton-Morveau, 
Monge, and Prieur-Duvernais belonged—charged with 
the establishment of a Central School of Public Works, 
and on September 28, 1794, the law organizing the 
school was . A fortnight later examinations 
began in twenty-two cities of France. The require- 
ments were vague, but it was considered necessary 
that the candidates should be remarkable for the prac- 
tice of republican virtues, and should have constantly 
manifested a love of liberty and equality and a hatred 
of tyrants. The Palais-Bourbon was arranged to re- 
ceive the 296 pupiis admitted, and Monge opened his 
courses on December 10, 1794. The pupils were ex- 
ternes and received an allowance in assignats equal to 
about $240. Fathers of families, good patriots, under- 
took to board them for $180 each. 

Some months later the school was reorganized. The 
prime object was no longer the education of engineers, 
but the preparation of pupils for the several schools 
of application for te different branches—artillery, en- 


| ceive the cross of the Legion of Honor, but the pupils 


| modestly declined this honor, saying that they did not 
deserve such exceptional rewards. ter the * Powder 
Conspiracy ” was followed by grave consequences, and 


|enemy in the Ecole Polytechnique. But finaliy peace 
| was restored and the school as well as France had no 
history for fifteen years. 

The pupils again took an active part in the revolu- 
tion of 1848, again acting as arbiter between the gov- 
ernment and the people, and after performing the 

most delicate missions returned quietly to their studies. 
They maintained a quiet hatred for Napoleon III. and 
his government. When war was declared some of the 
pupils were sent to Metz, others became part of the 
Army of Chalons, and some remained in Paris. The 
‘school was opened again in 1871, but has taken no 


wished to kill the “ Hen with the golden eggs,” and a 
project was elaborated for reorganizing the institution 
on a new basis, but France was invaded and the poly- 
technicians defended the throne against the Prince of 
Wurtemberg with cries of “Vive l'Empereur!” Through 
all of this period the school played a most important 
role, for it became incorporated with the national 
guard and was always very prominent in quelling 
street riots. 

When the first shots were fired in the revolution of 
July the pupils went out en masse, but many were 
brought back by their families or guardians, so that only 
about sixty took an active part, putting themselves at 
the head of the insurrection. When the battle was over 
the school restored order. In a few hours it had gained 

reat popularity, banquets and fetes were given in its 
eer and poets sang its praises; Reims sent cham- 
pagne and America congratulations. The people, who 
owed victory to the school, gave it respect and affec- 
tion and for twenty years relied on it for the defense 
of its liberties. Louis Philippe rewarded those stu- 
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interest in the petty party quarrels of the Third Re- 
public. 


LIFE AT THE SCHOOL 


When the school was founded little attention was 

id to clothing, but later a uniform was adopted for 
he sake of economy, to aid in establishing equality— 
under the republic—and to facilitate surveillance. 
Since then the uniform has been changed many times. 
Since November 11, 1805, the institution has occupied 
the site of the former colleges of Navarre. Boncourt 
and Tournay. Then it accommodated one hundred 
pupils, but now it receives more than double that 
number. Annexes have been built, but still the accom- 
modations are quite inadequate. Fortunately, how- 
ever, the neighborhood is healthfal and the young 
men do not seem to suffer, although it is likely that 
the exhaustion which sometimes follows the two years’ 
course is due more to these unhygienic conditions than 
|to overwork. The dormitories, which are low and 
| lighted on only one side, contain twice as many beds 


dents who had taken part in the action by advance-\as should be placed in sueh rooms. They are very 
ment in the career for which they were preparing, and | bare ; there is not a curtain at the windows nor achair 
even proposed that twelve of their number should re-| for comfort or convenience. The studying rooms offer 
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a table, and above this are a few shelves for books and 
racks for plans, ete.; in one corner is a table where 
conveniences for making punch are concealed. The 
only seats are massive stools In the corners at the 
right amd left of the glass door, where nothing can be 
seen from the outside, the students play whist, read 
the journals, and otherwise entertain themselves, but 
this does not interfere with work The surveillance is 
paternal snd the pupils are not interfered with except 
in case of an outrageous disturbance 

The polytechnicians have not lost the gayety of 
former times; the farcesto which our future engi 
neers give themselves up seem to be a necessary relief 
from their abstract «tudies, and sometimes the court 


ag 


DORMITORY—L’ECOLE POLYTECHNIQUE, 


presents an odd spectacle. It is light and airy, and is 
closed in on three sides by the billiard rooms, barber's 
shop, armory and offices, while the fourth side is oc- 
cupied by what is called “ Pavillon des Eleves.” This 
structure was erected in |734, and is all that remaims 
of the ancient college of Navarre, the only one of the 
time, apparently, in which the papils did more than 
promenade. The aspect of the court from the other side 
of the “ pavillou” is very different. It is inclosed by the 
laboratories and the annexes, and is half a dozen steps 


lower than the other court. Part of it is used as a gym- | 


nasium and the rest as tennis courta, It is not unusual, 
in good weather, to see all of the pupils seated or lying 
in the most careless attitudes on the ground in the 
large court. Groups isolate themselves to play chess 
or backgammon, while others goto the billiard rooms, 
ar content themselves with their pipes. Every day, ex 
eept during examination times, there is a military drill, 
and sometimes this large space is the seene of the most 
burlesque performances. 


‘ormerly the vernal equinox | 


little more comfort. On each side of the room there is was celebrated each year by an immense masquerade 


called the “Fete du Point Gamma™* At first the 
young men were contented with paper costumes to 
wear on these occasions, but afterward everythin was 
done on such a grand seale that the fete was sup- 
reseed on account of the expense and loss of time. 
here are several other fetes, and the monomes are 
still in existence Aceording to Pinet the monome 
dates from 1834 The students formed the habit, dur 
ing the short recreation bourin the evening, of passing 
through the rooms successively, collecting their com 
rades as they went ina longline. Later, when they wish- 
ed to make a demonstration at the beginning or end of 
certain exercises on traditional days, a monome was) 
organized. There is the monome des fumistes led by| 


a freshman not yet in uniform; the monome de manips, 
where each one is dressed in a long linen blouse such 
as is worn during chemical experiments; and the 


| tary instruction. 


monome des tangents, on the day when the pupils are | 
exercised for the first time in the use of the sword ;| 
each one places his right hand on the shoulder of the 
comrade in front of him, and in his left hand he holds 
the sword of the one who follows. Other monomes of 
a more or less fantastic nature are imposed on the 
freshmen during the famous period of absorption. 


During the days of the externe there was little in 
common among. the pupils, but when they be-| 
came internes and were put under military discipline, | 
they felt the necessity of a solidarity among them- 
selves that would permit of their resisting authority 
on occasion. In order to absorb the freshmen, the| 
older pupilstsubjeect them to a certain amount of hazing, | 


sorption lasted two months, now it is over ip a 
week, and is closed bya peculiar fete held in one of 
their amphitheaters, At the close of the performance 
the freshmen are solemnly exhorted to be true to the 
code of the school, which is more sensible than might 
be supposer. 

The school is under a military regime: it is com 
manded by a general, assisted by a colonel. second ina 
command, a major and six captains, having the titles 
of inspectors of studies. tien. Andre, who has been 
in command for several months past, is from the artil- 
lery, and Colonel Roux belongs to the engineering 
corps. Both of them were formerly pupils of the 
school, and both stood No. 1 in the school of 
application at Metz. Major Reiset directs the mili 
The relations between officers and 


pupils is but ws based on mutual esteem: 


UNIFORM OF PUPILS—L’ECOLE 
POLYTECHNIQUE. 


the authority shuts its eyes to all the doings of the 
pupils that do not cause too wuch disorder. 

The refectories are cold, being in a basement, and 
are provided with only the necessary furniture. Three 
meals are provided each day, and at three p. m. every 
day the poor of the neighborhood go to the school for 
what is left by the pupils. The latter have always 
been charitable, and even in the earliest years of the 
institution, during the critical period, they had their 
treasury. Two pupils were chosen by their com 
rades, invested with discretionary power, and were 
not obliged to render a report to any one. Thev im- 
posed a tax on their rich comrades to pay the ex- 


| penses of the poorer scholars, to whom they wave 


even a certain amount of pocket money. Now the 
state supplies the necessary money, and the school 
treasury is used only to meet the unusual expenses. 


and formerly some of the tests to which they were! The funeral expenses of those who died in the school 


subjected were severe, but now they are mostly of a| have always been paid from this fund. 
Formerly this period of ab-| combined with the beneficence bureau of the school, 


very innocent nature. 


In 1860, it was 
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which was created in order to help the poor of the 
neighborhood. The treasurers designate the pupils 
who are to go Sunday mwornings to carry their offering. 

Another society, **Amicale,” founded in 1864. is in- 
tended to aid comrades who have left the school and 
have suffered reverses. Their capital, fed by assess 
ments, gifts and the money made by the annual ball, is 
now $1.0. The members of the association weet once 
a year to hear the report read. 

e publish several engravings, including portraits | 


ean be pushed up and employed in this work, but | tricably mixed up in the rearof the line, and they 


more often they will not be on band ; and as infantry 
forms the bulk of an arwy, it is to it that the work of 
assauiting falls, and it is the arm that has to render 
secure the position when taken. 

The preparation of a position for defense, when time 
and tools are available, is ordinarily made by the en- 
gineers accompanying the army betr duties more 
especially belong to the class of works that have some 
permanent value, and not to those that bave the natare 
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of some former pupils, for which we are indebted to 
lllustration. | 


PORTABLE INTRENCHING TOOLS FOR 
INFANTRY.* 
By Lieut. W. C. WRN, 17th U. S. Infantry. 

Nors. —In the German service, normal shelter pite are considered safe 
against small-arm projectiles and shrapnel fragments only when there is 
an earth defense in front of sixty inches. 

THE aceuracy of modern fire-arms, their increased 
rapidity of fire and their great penetration, render 
hecessary some shelter forthe troops engaged on the 
field of battle. Natural cover may exist, and when) 
such is found advantage should be taken of it, but 
usually artificial shelter must be constructed by the 
troops engaged in the action. 

Intrenchments on the field of battle depend, as to 
their position, extent and use, on the ground and 
on the tactical advantages to be gained; and, in 
conformity with this idea, they are constructed at 
the commencement of the battle or even during 
its continuance. Thus it stands to reason that 
when the necessity becomes apparent, the intrench- 
ments must proceed with the —_ possible delay ; 
and. that this may be practicable. the tools must be 
at hand and not in the wagons of the train. This was 
shown during the first part of the war between Turkey 
and Russia. In the various assaults on the works that 
surrounded Plevna, the men were driven to the utmost 
extremities for the want of proper intrenching tools. 
They were compelled to use their bayonets, mess tins, 
hands and Knives ; sometimes filling up the open spaces 
with the dead bodies of their own men. Portable tools | 
at such a time would have been of the greatest impor- | 
tanee and in the highest degree beneficial, and would 
have materially aided the attacking party. 

During the late war in this country we found the | 
same wants in regard to intrenching tools, the men | 
resorting to tin plates, halves of canteens and knives, | 
in the same manner as the Russians, in order to pro- 
tect themselves against the greatly inferior shooting 
weapon of that day. During the latter part of this 
same war field intrenchments received their fullest de- 
velopment. and a line rarely went to the front without 
taking such materials as could be rapidly and easily 
gathered, for the purpose of forming the nacleus of a 
breastwork. The Atlanta campaign furnished many 
eases of this kind of fighting, and Gen. Sherman says 
that even his skirmishers were accustomed to carry 
forward logs, rails, ete., to help intrench. 

This lesson has been learned by all foreign nations ; 
but we, the originators of the system in modern war, 
have completely neglected it. To-day it is generally 
accepted as a fact that the troops that take a position 
from the enemy must fortify it, or at least be able to 
do so; circumstances may be such that the engineers 

. before the Fort Leavenworth Branch, Military Service Institution. 
te Journal of the Institution.” 


of rifle pits and shelter trenches. To them falls the 
daty of repairing and destroying roads, building and 
destroying bridges, ete.. and from the nature of their 
service considerable transportation in the shape of 
wagons is necessary. These wagons are only too often 
far behind ; or, if in front, they are in positions from 
which they cannot move in safety to themselves or ad- 
vantage to the other arms. At Gravelotte the right 
of the French line, about St. Privat, was susceptible 
of intrenchment and could have been strengthened 
enough to have wade the German success at that point 
problematical, if not impossible. This was recognized 
at the time, but there were no tools in the hands of 
the troops, and all efforts to supply the deficieney by 
bringing up the engineer tool wagons were rendered 
abortive by the fact that the train itself was inex- 


could not possibly be brought up to the point where 
they were so much necded. On the other hand, the 
Germans, recognizing the value of earthworks, pro- 
ceeded to strengthen their position as soon as it was 

t is, then, necessary to provide other means by 
which, when positions are taken, they can, without 
delay, be placed in a state of defense; time may not 
allow, or circumstances may prevent, the bringing up 
of the tools of the pioneer or engineer corps, as in the 
instance quoted above ; therefore the work must be 
done by the troops already in the position, and they 
must possess the tools with which to do it, 

The few minutes following the taking of a position 
by assault are invaluable, as at this time a compara- 
tively small amount of work may make the position 
so strong us to deny it to the enemy for the rest of the 
battle, while a neglect to so strengthen it may (and 
generally will) result in the unnecessary loss attendant 
on the taking of a position that cannot be held, Abun- 
dant time may be available, but even in villages or 
towns tools are not always to be found, and certainly 
they will not be on hand in woods or open fields. It 
therefore becomes a necessity to provide the needful 
tools and means of carrying them. First, we should 
decide on the tools to be used in the different cases 
that may arise; there are only three general cases : 

1. Woods, 

2 Open ground. 

& Villages or towns. 

These may occur singly, but, in the general case, 
two and usually three will enter every field of battle. 

The tools for felling trees and cutting rush are axes, 
bill-hooks and saws; for open ground, spades and 


|pieks ; for villages, all of these, and in addition, crow- 


bars and some means of demolishing walls and houses 
—such as gun-cotton or dynamite. 

Now it is manifestly clear that an infantryman can- 
not carry all of these tools, and, upon examination, it 
will be found that any one of the common form is of 
such weight that, even neglecting their size, it would 
be impossible to carry them in the field in addition to 
the other necessary burdens. We must, therefore, 
make the absolutely indispensable tools of such weight 
as will allow of their being easily carried by the soldier, 
while at the same time they must be strong enough to 
do the work required of them. 

It must be understood that while these tools are not 
primarily intended for use in throwing up permanent 
works, it is possible to use them in this way if neces- 
sary ; as most of the works thrown up by the Rouma- 
nian troops before Plevna in the Turko- Russian war 
were made with the Linnemann shovel, and thus in 

mart they may take the place of the engineer tools. 

heir proper work, and the one for which they are in- 
tended, is the making of shelter in the open where 
none exists, or of improving such as already is present. 
Mayne says: “If cover cannot be obtained that will 
give complete protection from fire, the next best thing 
is cover from sight, because anything which can pre- 
vent an enemy from taking a definite aim must reduce 
the efficacy of his fire, so that, at all events at the 
commencement of a fight. any kind of cover should be 
sought and be made use of.” 

Tools must be carried by advance guards, outposts, 
and detached parties; for they must often hold their 
ground at all risks, and if they wait to be supplied from 
the rear, the position may be lost for want of imple- 
ments to make the necessary cover, 

Argument as to the necessity of intrenching tools seems 
almost out of place now, as almost all nations have 
acknowledged their necessity as fighting implements 
second only to the rifle; but in our army we have not 
as yet adopted one. The hunting knife is a substitute 
much in the shape of the half loaf, ¢. ¢.. it is better 
than none; but the intrenching tool proper is practi- 
cally unknown to our soldiers, I have accordingly 
thought it proper to give drawings of as many tools ds 
I could procure, with some discussion as to their 
merits and demerits, with a view to opening the ques- 
tion of the selection, not of a particular tool, but of 
some type for ase. 

The chief requisites of this type of tool are, first, th 


it shall be a wood digging implement; second, that 
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ean be used as a cutting tool for small brush, ete., for 
the purpose of making fascines, ete.; and third, that 
in fulfilling thee conditions, neither shall compromise 
the other 

The United States Ordnance Hunting Knife and 


Intrenching Tool is issued to the men in the United | 


States army for use as an intrenching tool and also as 
a hunting Rnite. Its dimensions are as follows : 

Length, about 134, in. 

Length of blade, about 8°1 in. 

Width of blade, about 2 in 

The handle is of wood, 45 in. long, and tarned so as 
to givea grip for the hand; the blade has a rib running 


the whole length, and is sharpened one side to give a) 


THE UNITED STATES ORDNANCE HUNTING 
KNIFE AND INTRENCHING TOOL 


cutting edge, the other side being heavy and about | 
025 in. thick. The lifting surface is about 14 sq. in. 
The carrying case is made of very heavy leather, bound 
with brass, and is attached to the belt by means of a 
brass hook fastened to the upper part of the seab 
bard by three rivets; the hook tapers to a width of 
about 0°25 in., so'as to allow of its being passed through 
the thimble of the fleld belt. Its weight is about | 
Ib., or just about one-half what a serviceable shovel 
would weigh. 

This implement is intended to be used by a man 
kneeling and using one or both hands as best suits his 
convenience. The seetion of the kaife is not a good 
one for carrying earth, and in practice the man has to 
use his hands to throw the earth to the front. 

The knife is too light to cut through sod readily, is 
so thin as to be bent easily, and if used in stony ground 
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lon this tool and very generally say that they would 


rather carry a larger and more effective tool, even 


j though it should weigh more. 


Rice’s trowel bayonet, another American intrenching 
tool, consists of a thin, slightly curved blade of «steel 
welded on the ordinary bayonet. It is intended to be 
used as a tool for intrenching purposes, being then 
detached from the musket; the loop connecting the 
shank and base of the blade serves also as a guard tor 
| the flowers while in the act of digging. A similar blade 
may be attached to the ordinary sword bayonet 
handle, which, though much heavier than the first 
deseribed, affords a more convenient grasp for the 
hand. While it was thought that this was a very good 
thing in its way, «till the liability that the tool would be 
employed while on the muzzle of the piece caused a 
coal to be substituted for it that could by no means be 
used in this way. This tool is made of a sheet steel 
blade, turned up on one edge, and slightly curved cyl 
indrically near the point; it is set in a slight wooden 
handle split for its reception and securely riveted 
through the tang of the blade. In one form of the imple 
ment the lower edge is cut into saw teeth. This form 
was intended for exclusive use as an intrenching tool. 
On the trial of the bayonet three laboring men in 44, 
minutes threw up an embankment W in. high, 30 in. 
wide at the base and about Sin. at the top, and 54, 
ft. long. from an area of ground of 64g ft. by 54, ft. 
and 5in. deep, which concealed them from observa- 
jtion when they lay close to the ground. 
| Both of these tools have the same disadvant as 
the knife, «@ «, they are too small and light. ow- 
lever, the trowel bayonet is much the best of the three, 
jin that it can be used as a sod cutter much more effec- 
tually than either of the others, and is by no means to 
be despised as a weapon; but in securing its lightness 
and portability, the other necessary qualities have 
been sacrificed, 

The Patterson spade is intended to combine the vir- 
} tues of a spade and hoe, and can be changed from one 
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PATTERSON SPADE. 


to the other by turning the blade about an axis per- 
pendicular tothe handle. It consists of a heart-shaped 
steel blade to which is attached a lug by means of two 
rivets, the lug being grasped by a sleeve of brass and 
revolving on a bolt at right angles to the axis of the 
sleeve. Three holes are bored in the lug to receive the 
end of the handle, which is secured in the sleeve by 
means of a thread cut in the inside surface of the 
sleeve and on the outside of the handle. These holes 
are so arranged that inserting the handle in one gives 
a straight spade, in another gives the hoe, and in the last 
one the blade is folded back flat on the handle for con- 
venience in carrying. A small hole in the blade allows 
the passing of a hook by means of which the spade is 
attached to the left side of the belt. 
about 7in. wide by about 8 in. long, the entire length 


being about ® in., and the handle having a diameter 


of about Lin.; the spade weighs about 1 Ib. 9 oz. 
The idea may be a good one, but the sacrifice of 


strength necessary to accommodate the mechanical de- 


tails andto get the lightness is so great as to render 


\it unable to stand the rough work that falls to an in- 


trenching tool, the lug being too small and the man- 
ner of attachment too insecure for use. Its weakness 
was shown in tests made at Fort Leavenworth, | 
where it broke during trial, before the first sod 
was raised, the lug separating from the blade and | 
shearing the rivets clean. The idea is by no means, 
new, a spade of this kind having been invented by | 
Captain Harrison, of the London Engineers. Horri- | 
son's blade had a pick welded to the back and top of 
the blade, so that, when the blade was down at right | 
angles te the handle, the tool took the form of a hoe 
on one side and on the other the shape of a pick. The} 
blade had a hole through it to admit the muzzle of the | 
piece, allowing it to be used as a shield when the pick | 
was driven into the ground and the blade turned up. I 
hardly think that this form of tool will ever be adopted 
for use, on account of its manifest inability, con- 
structed as at present, to do the work required. 

The Underwood spade, the invention of Colonel Un- 
derwood, 4th and 5th Hussars, British service, is a com- 
promise tool combining a pick, a grubber, bayonet 
scabbard, rifle rest, and spade. 

The handle is of steel, made hollow for the purpose 
of containing the bayonet, thus allowing the bayo- 
net seabbard, usually worn, to be dispensed with ; its 
length is 1 ft. 106 in. and total weight is 27 oz. 

The pick is of steel and is welded to the upper end 
of the handle; the blade is of steel, heart shaped, 8 
in. long, and 74g wide at the top, and is 1 in. thick ; it 
weighs M oz. 

Attached to the top of the spade blade is a socket 
with two lugs, the socket tapering and having a slid- 
ing collar. To assemble the spade, the handle is placed 
in the socket, engaging the lugs, G, in the holes, N, and 
then the collar is slid up over the socket, forcing the 


would be soon disabled. The smallness of the blade 
allows so little earth to be thrown out at each stroke 
that the time necessary to dig a shelter pit is! 
considerable, and the construction of any other form | 
of shelter is entirely out of the question. Using this | 
implement in intrenching would soon render it useless 
asa knife, as the edge would become so dull as to pre 


ithe left side asa bayonet seabbard. 


lugs home and holding them in »place. The blade is 


jearried in a leather case on the right side, and may be 


used as a shield by hanging it on the buttons of the 


The blade is | 
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that it is strong and durable. Trialsatthe U.S. Infan- 
try and Cavalry School developed weakness in the 
| fastenin, one of the lugs breaking off during the 
first trial. The rifle rest is used by sticking the handle 
in the ground and resting the piece in the notch at the 
top. This spade also belongs to the compromise class, 
and, being in two parts, is more liable to become dis- 
abled than one complete in itself. The advantage of 
the long haudle in digging is incontestable, but is 
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|overbalanced by the many disadvantayes of a jointed 
tool; for if it is once damaged in the socket or handle, 
it cannot be repaired in the field. 
The Wallace spade is of steel, 23 in. in length, and 
| hasa steel-shod crutch handle. The steel covering of 
the crutch is made so that one end can be used as a 
vick and the other as a grubber. The blade is of steel, 
725 in. long abd 525 in. wide, and is of sufficient 
strength to allow of small wood being cut readily. Its 
weight is about 24, pounds. The inventor claims ad- 
vantages from its use as a shield at long ranges against 
rifle bullets, and also as a weapon at close quarters. 
Some of the regiments in the British service are 
armed with the Wallace spade, but the men do not 
like it at all, as the blade cuts the trousers and the tool 
is awkward to carry. This could be remedied by car- 
rying it upside down and wearing the blade up; but, 
even then, the crutch would be in the way. Some 
officers say that it can only be used in soft soil and is . 
useless when stony ground is met with. This tool is a 
geod one of its kind, but lightness is sacrificed to the 
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THE WALLACE SPADE. 


erutech handle without a corresponding gain iw effi- 
ciency, as is generally the case in all compromise tools. 

The Linnemann, used by Germany, Austria, Hol- 
land, France. Russia, Roumania, Servia and Greece, is 
made of steel, and has a lenzth about 20 in. over all 
The blade is 6 in. wide and 8 in. long, and has one side 
cut into saw teeth, the other being sharpened so as to 
act as a cutting edge. Its weight is from about 145 to 
134 pounds. 

Some of the countries that use this shovel think 


coat; the inventor claims that it will defleet bullets at | highly of the saw, but Germany, France and Russia 


distances exceeding 200 yards. 


his description says that the spade has a greater dig 


The handle is worn en | do not use it at all, holding that it is better to carry 
The inventor in the necessary tools of other sorts, such as picks, bill- 
| hooks, saws, ete.. as the compromise tool does not fui- 


veut its use as a cutting tool. The menset small value’ ging owerthap the Linnemann or Wallace shovel, and fill the conditions of all the implements represented. 
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Jury 28, 1894. 


In using this spade, the soldier paw his left side 
to the enemy, bends the right knee and takes the 
handle im the right band, seizing the collar of the 
spade with the left hand. The shortness of the spade 
makes it necessary for the soldier to Kneel or bend over 
very much. In the first case, the man is less exposed 
and more completely covered by the dirt thrown out ; 
in the second case, he works more rapidly, and is able 
to cut the turf more readily. 

The second method is generally preferred by the 
men when not under the fire of the enemy and when 
the workers are relieved every 3 minutes. In stony 
ground it is necessary to help the work by pufting the 
foot on the upper part of the blade. To employ the 
«pade as a hatchet, the soldier takes the handle near 
the iron part of the spade and strikes it slantingly, the 
strokes falling as near as possible to the flange on the 
upper part of the spade. Trees up to 6 in. in diameter 
ean be felled in this way, and a hard wood tree 3 in. 
in diameter has been cut down in 1‘y minutes. In 
using the saw a horizontal cut is made first with the 
saw and then the notch cut out with the sharp edge of 
the spade. In my opinion this spade presents the 
maximat efficiency with the minimum disadvantage. 
It is strong, handy and easily carried, and is a com 
promise in no sense of the word. Whether the saw 
edge is an advantage or even permissible is an open 

So, after carefully considering each tool in this list, 
we find only one that fulfills the conditions imposed, 
and that is the Linnemann. It is a good digging tool, 
it ean be used for cutting small brush, and it does not 
sacrifice either quality to the other. The Linnemann 
is, according to my opinion, the proper type of spade 
to be used ; but it is not by any means necessary that 
we should follow the exact pattern that i« used in 
Europe, and | think that we should gain by usin 
the same pattern of spade that is so familiar to us all. 


THE LINNEMANN SPADE. 


The Continental style has too much slope to the tread 
to allow of placing the foot squarely, and I am of the 
opinion that the square tread would be much bet- 
ter and would not materially decrease the strength of 
the tool. The weight should not be over two pounds 
—the lighter the better, for any gain in lightness that 
ean be made, without weakness, is a distinct gain in 
efficiency. 

These spades can be made very cheaply, and there is 
no reason why they should not be issued to the infan- 
try in sufficient numbers to allow of 75 per cent. of the 
men being armed with them, the other 25 per cent. to 
be armed with the pick and hatchet. These picks and 
hatchets should not weigh more than two pounds, and 
should be worn in leathern cases as prescribed for the 
spade. They could be so distributed that each squad 
of 8 men would have 6 spades, one pick and one 
hatchet. This proportion would be sufficient in all 
but stony ground, and in such ground, picks of such 
size would be of little use. Even with the tools of the 
engineer park full sized picks would be necessary. 

he average American soldier thinks that he is much 
overloaded at present, and regarding any further ad- 
dition to his pack as an imposition, he dislikes the 
prospect of having to wear a spade. Butthe supposi- 
tion that all the articles carried at present are neces- 
sary tothe comfort and efficiency of the soldier is un- 
doubtedly out of all reason, for our soldiers on the 
march throw away a large part of the k, and still 
get along in a manner that is rather discouraging to 
those who insist that they cannot do without the so- 
called necessaries. I would suggest that the pack be 
reduced in weight by taking away those articles that 
are really luxuries to the soldier on the march, and, in 
lieu of the weight thus dispensed with, I would sub- 
stitute a spade that is light and at the same time 
efficient. Taking the weight of the spade at 2 pounds, | 
and remembering that no efficient tool has been pro- | 
duced that weighs less, the pack could be reduced over 
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this amount by taking away only one of the articles 


carried, i. ¢., the extra shoes, 24 pounds; or, if this 
seems too much risk to take, then the blue shirt and 
undershirt, weighing together 2 pounds, might be 
omitted. 
must be rewembered that, in each case, the old in- 
trenching tool (the bunting knife), weighing one pound, 
would also be dispensed with, thus more than overbal- 
ancing the weight of the proposed tool. Better still, 
reduce the pack to the size and weight of the simple 
blanket roll at first without waiting for the men to do 
it themselves; thus heeding the experience of our 
armies in the late war, where it was shown to be the 
only style of pack that the men would wear. 

The item of weight can be set aside by reducing the 
pack ; but there is another consideration that must be 
acted upon, and that is, that the men bave not been 
accustomed to wearing intrenching tools as a perma- 
nent part of their equipment. In fact, in some compa- 
nies they have never been taken out of the original 
boxes, and in others they are issued only on the eve of 
field operations. Thus the soldier unacquainted with 
the proper use of them justly complains of the addi 
tion of what he considers (and has been taught to be- 
lieve is) an extra article to carry. I believe that the 
only way is to have the soldier carry the spade at all 
times, whether it is on the drill ground or in the field, 
and he must be taught that it is as necessary a part of 
his equipment as the rifle. Unless this is done intrench- 
ing tools will be lost in the camp fire, in the same man- 
ner as the excess of weight in the pack disappears at 
present. The tool should never be attached to the 
pack, as this may be thrown off at any time and thus 
the man be disarmed, but it s ould be worn hanging 
from the belt from the left side so as not to interfere 
with the handling of the rifle. Except on parades, re- 
views, and guard duty in the post, the spade should 
always be worn and would thus become as familiar an 
object as the bayonet scabbard, 

he mere fact of the men having the tool, however, 
will not in any way teach them its use; and, therefore. 
thorough instruction in the manner in which it should 
be employed is necessary. In order thoroughly to in- 
struct the soldier, he should be taught what value the 
different sorts of field intrenchments have against the 
i rifles now in use, and the thickness of earth necessary 
'to stop bullets at any distance; he should be shown 
the proper manner of using the spade, so as to employ 
his time to the best advantage, and then required to 
drill at trench digging as regularly as he at present 
| goes through the setting up exercises, He should be 
' taught the proper length, breadth, and depth of the 
different kinds of shelter, and required to dig them 
|Certain trenches have been practically adopted and 
| authorized in our service by the order designating the 
English Field Engineering Manual as a text book. He 
should also be taught the use of the spade as a cutting 
tool in felling brush for gabions, fascines, revetments, 
ete., as it can be used for all these to advantage, and 
the large proportion of men carrying them makes pos- 
sible a vastly increased rapidity in the construction of 
such material. 

The advisability of the saw edge should be con- 
|sidered here, in view of the fact that comparatively 
large trees can be felled by its aid, and as the existence 
of the saw does not necessarily bind one to its use, it 
might be placed on the spade without diminishing the 
usefulness of the latter as an intrenching tool in the 
least. In some foreign armies the custom obtains of 
requiring each company to construct a certain number 
of yards of trench annually. In the given number of 
yards is {included all kinds of trench used, and in this 
way the men learn to appreciate what these tools are 
and how they may be wade valuable. 

In regard to the use of the spade, Captain C. Von 
Widdern says: “In the attack, as in the defense, it is 
|most desirable that the spade should be utilized as 
much as the rifle and bayonet. It is high time to ae 
eustom the infantry to consider this tool, equally with 
the rifle, as an arm from which it can obtain profit, 
/not only on the defensive, to resist the attacks of the 
enemy, but also on the offensive, especially in order 
to promptly put a newly captured position in a state 
of defense and to thus ward off any offensive returns.” 

Again, in regard to their use during the engagement, 
he says: “Even during an engagement the infantry 
threw up earth at every step and placed the edges of 
villages and woods in a state of defense, and this, too, 
as much on the offensive to secure the positions gained 
as in the retreat to hold on to the ground.” 

The constant failure of works, made beforehand, 
under the impression that the line of battle will vecu- 
py them, has made it absolutely necessary that the 
men carry tools and know how to use them at very 
short notice on the field of battle; and this result can- 
not be obtained without very thorough drill. The 
main thing is to get the spades; but even if they were 
adopted in the United States Army they would proba- 
bly suffer the fate of the many substitutes that have 
gone before, and be carefully treasured in the com- 
pany store roo», only to appear on stated occasions, 
for the purpose of allowing an inspector to certify that 
the company was equipped properly. Once issued to 
troops, the company commanders should be required 
to exercise the men in their use, and should be held 
responsible that they are used properly, and that the 
men are thoroughly instructed in all that pertains to 
the construction and use of hasty intrenchments. 
When the annual inspection of companies is wade, the 
men should be exercised in this drill. This would 
show clearly how the work was done, and from it could 
be judged whether the men had been properly and 
sufficiently instructed. 
sure that the men would, at least, have two tests annu- 
ally. Companies failing in either proper selection of 
ground or in the proper construction of trenches 
should be allowed a sufficient time to come up to 
standard, and then be inspected by the post command- 
er, who would submit a special report, stating whether 
the men were behind in their work on account of in- 
sufficient instruction or because of a large proportion 
of recruits lately received. In the latter case, the ex- 
tra time allowed will insure their proper instruction 
at once; in the former ease, extra drill should be im- 
posed till all were up to the requirements. Should 


In considering the proposed substitution, it | 


In this manner we could be, 


such an idea be carried out, we might hope, in two or, 


three years, to find the infantry in some state of effici- 
ency as regards this secondary but vitally important 
arm of that branch of the service. 


} 


(Continved from Scrrtament, No. 98, page 1474.) 
THE WORK OF HERTZ* 


MICROPHONIC DETECTORS 


RECKIVERs or detectors which for the present I tem- 
porarily call microphonic are liable to respond best to 
the more rapid vibrations. Their sensitiveness is to 
me surprising, though of course it does not approach 
the sensitiveness of the eye; at the same time, | am 
by no means sure that the eye differs from them in 
kind. Itis these detectors that I wish specially to 
bring to your notice. 

Prof. Minchin, whose long and patient work in con- 
nection with photoelectricity is now becoming kaown, 
and who bas devised an instrument more sensitive to 
radiation than even Boys’ radio-micrometer, in that it 
responds to the radiation of a star while the radio- 
micrometer does not, found some years ago that some 
of his light-excitable cells lost their sensitiveness ca- 
»riciously on tapping; and later he found that they 
requently regained it again while Mr. Gregory's Hertz- 
wave experiments were going on in the same room. 

These © impulsion cells,” as be terms them, are trou- 
blesowe things for ordinary persons to make and work 
with—at least I have never presumed to try—but in 
Mr. Minchin’s hands they are suprisingly sensitive to 
electric waves.+ 

The sensitiveness of selenium to light is known to 
every one, and Mr. Shelford Bidwell has made experi- 
ments on the variations of conductivity exhibited by 
a mixture of sulphur and carbon. 

Nearly four years ago M. Edouard Branly found that 
a burnished coat of porphyrized copper spread on 
lass diminished its resistance enormously, from some 
millions to some hundreds of ohms, when it was ex- 
~osed to the neighborhood, even the distant neigh- 
»orhood, of Leyden jar or coil sparks, He likewise 
found that atube of metallic filings behaved similarly, 
but that this recovered its original resistance on shak- 
ing. Mr. Croft exhibited this fact recently at the 
Physical Society. Branly also made pastes and solid 
rods of filings in Canada balsam and in sulphur, and 
found them likewise sensitive. 

With me the matter arose somewhat differently, as 
an outcome of the air-gap detector employed with an 
electroscope by Boltzinann. For I had observed in 
1889 that two knobs sufficiently close together, far too 
close to stand any voltage such as an electroscope can 
show, could, when a spark passed between them, actu- 
ally cohere ; conducting an ordinary bell-ringing cur- 
rent if a single voltaic cell was in circuit ; and, if there 
was no such cell, exhibiting an electromotive force of 
their own sufficient to disturb a low resistance gal- 
vanometer vigorously, and sometimes requiring a 
faintly perceptible amount of force to detach them. 
The experiment was described to the Institution of 
Electrical Engineers,§ and Prof. Hughes said he had 
observed the same thing. 


COHERER IN OPEN, RESPONDING TO FEEBLE STIMULI; 
SMALL SPHERE, GAS LIGHTER, DISTANT SPHERE, 
ELECTROPHORUS, 

Well this arrangement, which I call a coherer, is the 
most astonishingly sensitive detector of Hertz waves. 
It differs from the actual air gap in that the insulating 
film is not really insulating ; the film breaks down not 
ouly much more easily, but alsoin a less discontinuous 
and more permanent manner than an air gap. A tube 
of filings, being a series of bad contacts, clearly works 
on the same plan; and though a tube of filings is by 
no means so sensitive, yet it is in many respects easier 
to work with, and, except for very feeble stimuli, ix 
more metrical. If the filings used are coarse, say 
turnings or borings, the tube approximates to a sin- 
gle ccherer ; if they are tine it has a larger range of 
sensibility. In every case what these receivers feel 
are sudden jerks of current; smooth sinuous vibra- 
tions are ineffective. They seem to me to respond 
best to waves a few inches long, but doubtless that is 
determined chiefly by the dimensions of some con 
ductor with which they happen to be associated. 


FILINGS IN OPEN, RESPONDING TO SPHERE, TO ELEC: 
TROPHORUS, TO SPARK FROM GOLD LEAF ELEC- 
TROSCOPE. 


I picture to myself the action as follows. Suppose 
two fairly clean pieces of metal in light contact—say 
two pieces of iron—connected to a single voltaic cell ; 
a film of what may be called oxide intervenes be- 
tween the surfaces, so that only an insignificant cur- 
rent is allowed to pass, because a volt or two is insuf- 
ficient to break down the insulating film except 
a at one or two atoms. If the film is not per- 
mitted to conduct at all, it is not very sensitive; the 
most sensitive condition is attained when an infinite- 
simal current passes, strong enough just to show on 
a moderate galvanometer. 

Now let the slightest surging occur, say by reason of 
asphere being charged and discharged at a distance 
of forty yards, the film at once breaks down--perhaps 
not completely, that is a question of intensity—but 
permanently. As I imagine, more molecules get within 
each other’s range, incipient cohesion sets in, and the 
inomentary electric quiver acts as it were asa finx. It 
isa singular variety of electric welding. A stronger 
stimulus enables more molecules to hold on, the pro- 
cess is surprisingly metrical; and as far as I roughly 
know at present, the change of resistance is propor- 
tional to the energy of the electric radiation from a 
source of given frequency. 

It is to be specially noted that the battery current 
is not needed to effect the cohesion, only to demon- 
strate it. The battery can be applied after the spark 
has occurred. and the resistance will be found changed 
as much as if the battery had been on all the time. 

The incipient cohesion electrically caused can be 
mechanically destroyed. Sound vibrations, or any 
other feeble mechanical disturbances, such as scratehes 
or taps, are well adapted to restore the contact to its 
original high-resistance sensitive condition. The more 
feeble the electical disturbance the slighter is the cor- 


* A lecture delivered at the Royal Institation on Friday, Jaue 1, by 
Prof. Oliver Lodge, F.R.S.— Natwre. 


+ Phil. Mug., vol. 31, p. 223. 
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responding mechanical stimulas needed for restora 
tion, When working with the radiating sphere at a 
distance of forty vards oat of window, I could not for 
this reason shout to my assistant, in order to cause 
him to press the Kev of the sm! make a spark, 
buat I showed him a duster instead, this being a silent 


signal whieh had no disturbing effect on the coherer 
or tube of filings I mention forty vards, because 
that was one of the first outdoor experiments; but I 


thing more like balf a mile was 
However, this is a 
At forty vards 
heard, and it 
its 


should think that scr 
nearer the limit of sensitiveness 
rash statement not at present verified 
the exciting spark could distinetly 
was interesting Yo watch the spot of light 
long exeursion and actually travel a distance of two or 
three inches before the sound arrived This experi 
ment proved definitely enough that the « ficient cause 
traveled quicker than sound, and disposed completely 
of any skeptical doubts to the sound waves being 
perhaps the real cause of the phenomenon 

Invariably, when the receiver in condition, 


be 


begin 


Is 


sound or other mechanical disturbance acts one way 
viz.. in the direetion of increasing resistance, while 
electrical radiation or jerks act the other way, decreas 


ing it While getting the reeeiver into condition, or 
when it is getting out of order, vibrations and some 
times electric discharges act irregulariv, and an occa 


sional good shaking does the filings good 

I bave taken rough measurements of the resistance 
by the shuople of restoring the 
vanometer deflection by adcing or removing resistance 
eoils, A half-inch tabe, eight inches long, of selected 
iron turnings, had a resistance of 2.500 ohms in the 
sensitive state. A feeble stimulus, caused bv a distant 
eleetrophorus spark, brought it down 400 ohms. A 
rather stronger one reduced it by 500 and 600, while a 
trace of spark given to a point of the circuit itself 
ran it down 1,400 ohwe 

This only to give an idea of the quantities. I 
have not vet done any seriously metrical experiments 

From the wall diagram which summarizes the vari 
ous detectors, and which was prepared a month or so 
ago, L see | have omitted selenium, a substance which 
in certain states is well known behave to visible 
light as these other microphonic detectors behave to 
Hertz waves 

And | want to suggest that quite possibly the sensi 
tiveness of the eve is of the same Kind As lam not a 
physiologist, | cannot be seriously blamed for making 
wild and hazardous speculations in that region. I 
therefore wish to guess that some part of the retina is 
an electrical organ, sav like that of some fishes, main 
taining an electromotive force which is prevented from 
stimulating the nerves solely by an intervening laver 
of badly condueting material, or of conducting nia- 
terial with gaps in it; but that when light falls upon 
the retina these gaps become more or less conducting, 
and the nerves are stimulated 

1 do not feel clear which part taken bv the rods 
and cones, and which part by the pigment cells; I 
must not try to make the hypothesis too definite at 
present 

If | had to make a demonstration model of the eve 
on these lines, | should arrange a little battery to ex 
cite a frog's nerve and muscle preparation through a 
cireuit completed all except a laver of filings or a sin- 
gle bad contact. Such an arrangement would respond 


original gal 


process 


Is 


to Hertz waves, Or if | wanted actual light to 
act instead of grosser waves, | would use a layer of 
selenium 

But the bad contact and the Hertz waves are the 


most instructive, because we do not at present really 
know what the selenium is doing, any more than what 
the retina is doing 

And observe that (to my surprise, L confess) the 
rough outline of a theory of vision thus suggested is 
in accordance with some of the principal views of the 
physiologist Hering. The sensation of light is due to 
the eleetrical stimulus ; the sensation of black is due 
to the mechanical or tapping-back stimulus. Dark 
ness is physiologically not the mere cessation of light 
Both are positive sensations, and both stimuli are 
necessary ; for until the filings are tapped back vision 
is persistent. In the eve model the period of mechani 
eal tremor should be say 1-10th second, so as to give 
the right amount of persistence of impression 


EYK MODEL WITH KLECTRIC BELL ON BOARD 


No doubt in the eye the tapping back is done auto 
matically by the tissues. so that it is always ready for 
a new impression, until fatigued. And by mounting 
an electric bell or other vibrator on the same board as 
atube of filings, it is possible to arrange so that a 
feeble electric stimulus shall produce a feeble steady 
effect, a stronwer stimulus a st ronger effect, and so on, 
the tremor asse rting its predominance and bringing 
the spot back whenever the electric stimulus ceases. 

An electric bell thus elose to the tube is, perhaps, 
not the best vibrator; clockwork might do better, be 
cause the bell contains in itself a jerky current, which 
produces one effect, and a mechanical vibration, which 
produces an opposite effect; henee the spot of light 
ean hardiv keep still By lessening the vibration 
say by detaching the bell from actual contact with the 
board, the electric jerks of the intermittent current 
drive the spot violently up the seale; mechanical 
tremor brings it down again 

ou observe that the eve on this hypothesis is, in 
electrometer language, heterostatic. The energy of 
Vision is supplied by the organism. the light only pulls 
a trigger Vhereas the organ of hearing is idio 
static. | micht draw further analogies, about the 
effect of blows or disorder causing irregular condue- 
tien and stimulation, of the galvanometer in the one 
instrument, of the brain cells in the other 

A handy portable exciter of electric waves is one of 
the ordinary hand electric gas lighters, containing a 
smmall revolving doubler—/. «., an inductive or replen 
ishing machine \ ecoherer can feel a gas lighter across 
a lecture theater Minchin often used them for stimau- 
lating his impulsion cells 1 find that, when held 
near, they act a little before the spark oecurs, plainly 
the little ineipient sparks at the brushes or 
tinfoil contacts inside. A Voss machine acts similarly, 
giving a small deflection while working up before it 
sparks, 

Aud notice here that 
fined range of Vision. 
for it, 


because of 


our model eve bas a well-de 
It cannot see waves too long 
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HOLTZ SPARKS NOT EXCITING TUBE, EXCEPT BY HELP 
OF A POLISHED KNOB, 


The powerfal disturbance caused by the violent 
flashes of a Wimshurst or Voss machine it is blind to. 
If the knobs of the machine are well polished, it will 
respond to high harmonies, due to the vibra 
tions in the terminal rods; and these are the vibra 
tions to which it responds when excited bya coil. The 
eoil should have Knobs instead of points. Sparks 
from points or dirty knobs hardly excite the coherer 
atall. But hold a well-polished sphere or third knob 
between even the dirty knobs of a Voss machine, and 
the coherer responds at once to the surgings got up 
in it. 


KLECTROPHORUS LID AND INSULATED SPHERE. 


Feeble short sparks again are often more powerful 
exciters than are strong long ones. | suppose because 
they are more sudden. 

This is instructively shown with an eleetrophorus 
lid. Spark it to a knuckle, and it does very little 
Spark it to a knob, and it works well. But now spark 
it toan insulated sphere, there is some effect. Dis 
charge the sphere, and take a second spark, without 
recharging the lid. Do this several times ; and at last, 
when the spark inaudible, invisible, and otherwise 
imperceptible, the coherer some vards away responds 
more Violently than ever, and the spot of light rushes 
frow the seale 

If a coherer be attached by a side wire to the gas 
pipes, and ap electrophorus spark be given to either 
the gus pipes or the water pipes, or even to the hot 
water system, in another room of the building, the 
coherer responds, 

In fact, when thus connected to gas pipes, one day 
when L tried it, the spot of light could hardly keep 
tive seconds still. Whether there was a distant thun 
derstorm, or whether it was only picking up tele 
graphic jerks, ldo not know. The jerk of turning on 
or off an extra Swan lawp can affect it when sensitive 
| hope to try for long-wave radiation from the sun, 
filtering out the ordinary well-known waves by a 
blackboard or other sufficiently opaque substauce 

We can easily see the detector respond to a distant 
source of radiation now, viz., toa 6in, sphere placed 
in the library between coil Knobs 


is 


PORTABLE DETECTOR 

Also I exhibit a small complete detector made by my 
assistant, Mr. Davies, whieh is quite portable and 
easily set up. The essentials are all in a copper eylin 
der three inches by two. A bit of wire a few inches 
long, pegged into it, helps it to colleet waves. It 
just conceivable that at some distant date, say by dint 
of inserting gold wires or powder in the retina, we 
may be enabled to see waves which at present we are 
blind to 

Observe how simple the production and detection of 
Hertz waves are pow An eleetrophorus or a frie 
tional machine serves to excite them ; a voltaic cell, a 
rough valvanometer and a bad contact, serve to detect 
them. Indeed they might have been observed at the 
beginning of the century, before galvanometers were 
known. <A frog’s leg or an iodide of starch paper 
would do almost as well 

\ bad contact was at one time regarded as a simple 

nuisance, because of the singularly uncertain and ca 
wricious character of the current transmitted by it. 
lughes observed its sensitiveness to sound waves, and 
it became the microphone. Now it turns out to be 
sensitive to electric waves, if it be made of any oxid- 
izable metal (not of carbon), and we have an instru- 
ment which might be called a wmicro-something, but 
which, as it appears to act by cohesion, L call at pres 
ent acoherer. Perhaps some of the capriciousness of 
an anathewatized bad contact was sometimes due to 
the fact that it was responding to stray electric radi- 
ation 

The breaking down of cohesion by mechanical 
tremor is an ancient process, observed on a large scale 
by engineers in railway axles and girders ; indeed, the 
eutting of small girders by persistent blows of hammer 
and chisel reminded me the other day of the tapping 
back of our cohering surfaces after they have been ex- 
posed to the welding effect of the electric jerk. 

PUT COPPER HAT OVER TUBE SHUT UP EVERYTHING 
IN BOX COMPLETELY. 

Ifa coherer is shut upin a complete metal inclosure, 
waves cannot get at it, but if wires are led from it to 
an outside ordinary galvanometer, it remains nearly 
as sensitive as it was before (nearly, not quite), for the 
cireuit picks up the waves, and they run along the in 
sulated wires into the closed box. To screen it effect- 
ively it necessary to inclose battery and galvano- 
meter and every bit of wire connection ; the only thing 
that may be left outside is the needle of the galvano- 
meter. Accordingly here we have a compact arrange- 
ment of battery and coil and coherer, all shut up in a 
copper box. The coil is fixed against the side of the 
box at such height that it can act conveniently on an 
outside suspended compass needle. The slow action of 
the coil has no difficuliy in getting through copper, as 
every one knows: only a perfect conductor could screen 
off that, but the Hertz waves are effectively kept out 
by sheet copper 


Is 


Is 


CHINK; ROUND HOLE; PROTRUDING WIRE. 


It must be said, however, that the box must be ex 
eeedingly well closed for the screening to be perfect. 
The very narrowest chink permits their entrance, and 
at one time I thought I should have to solder a lid on 
before they could be kept entirely out. Clamping a cop- 
~ lid on to a flange in six places was not pans 4 

ut by the use of pads of tinfoil, chinks can be avoided, 
and the inside o 
dark 

f even an inch of the circuit protrudes, it at once 
becomes slightly sensitive again; and ifa single branch 
wire protrudes through the box, provided it is insu 
lated where it passes through. the waves will utilize it 
as a speaking tube, and run blithely in. And this 
whether the wire be connected to anything inside or 
not, though it acts more strongly when connected. 


the box becomes then electrically 


RECEIVER, HAT AND METAL 
WIRES 
If wires are to be taken duit of the box to a coherer 


ip some other inclosure, they wust be iuclosed ia a 


TUBE FOR CONNECTING 
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| metal tabe, and this tube must be well connected with 
the metal of both inclosures, if nothing is to get in 
but what is wanted. 

Similarly. when definite radiation is desired, it is 
well to put the radiator in a copper hat, open in only 
one direction. And in order to guard against reflected 
and collateral surgings running along the wires which 
pass outside to the coil and battery, as they are liable 
todo, | am accustomed to put all these things in a 
packing case lined with tinfoil, to the outside of which 
the sending hat is fixed, and to pull the key of the 
primary exciting cireuit by a string from outside. 


SENDER IN HAT AND BOX, WITH LID (ADJUSTABLE) 
' CLAMPED ON 


| Even then, with the lid of the hat well clamped on, 
something wets out, but it is not enough to cause seri- 
ous disturbance of qualitative results| The sender 
must evidently be thought of as emitting a moment- 
lary blaze of light which escapes through every chink. 
Or, indeed, since the waves are sowe inches long, the 
dittculty of keeping them out of an inclosure may be 
likened to the difficulty of excluding sound ; though the 
difficulty is not quite so great as that, since a reasonable 
thickness of wetal is really opaque. I fancied once or 
twice | detected a trace of transparency in such metal 
sheets as ordinary tinplate, but unnoticed chinks else- 
where may have deceived me. It is a thing easy to 
meke sure of as soon as | have more time 
One thing in this connection is noticeable, and that 
is how little radiation gets either in or out of a small 
round hole. A narrow, long chink in the receiver box 
jlets in a lot: a round hole the size of a shilling lets in 
hardly any, unless indeed a bit of insulated wire pro- 
trudes through it like a collecting ear trumpet. 


GAS LIGHTER WITH TINFOIL. 


It may be asked how the waves get out of the metal 
tube of an electric gas lighter. But they do not; thev 
get out through the bandle, which, being of ebonite, 
is transparent. Wrap up the handle tightly in tinfoil, 
and a gas lighter is powerless. 


OPTICAL EXPERIMENTS. 


And now, in conclusion, | will show some of the 
ordinary optical experiments with Hertz waves, using 
as source either one of two devices: Either a 6in. 
sphere with sparks to ends of a diameter, an arrange- 
ment which emits 9-in. waves, but of so dead-beat a 
eharacter that it is wise to inclose it in a copper hat to 
prolong them, and send them out in the desired diree- 
tion; or else a 2in. bollow eylinder with spark knobs 
at ends of an internal diameter. This last emits 3-in. 
waves of a very fairly persistent character, but with 
nothing like the intensity of one of the outside radi- 
ators, 

As receiver there is no need to use anything sensi 
tive; so Lemploy a glass tube full of coarse iron filings, 
put at the back of a copper hat with its mouth turned 
well askew to the source, which is put outside the door 
at a distance of some yards, so that only a little direet 
radiation can reach the tube. Sometimes the tube is 
put lengthwaysin the hat instead of crossways, which 
makes it less sensitive, and has also the advantage of 
doing away with the polarizing or rather analyzing 
power of a crossway tube 


VARIOUS APERTURES IN LID. 


The radiation from the sphere is still too strong, but 
itecan be stopped down by a diaphragm plate with 
holes in it of varying size clamped on the sending hat. 


REFLECTING PLATE, WET CLOTH, GLASS PLATE. 


Having thus reduced the exeursion of the spot of 
light to a foot or so, a metal plate is held as reflector, 
and at once the spot travels a couple of yards. A wet 
cloth refleets something, but a thin giass plate, if dry, 
reflects next to nothing, being, as is well known, too 
thin to give anything but “the black spot.” I have 
fancied that it retleets something of the 3in. waves. 


REFRACTING PRISM AND LENS. 


A block of paraftin about a cubic foot in volume is 
east into the shape of a — with angles 75. 6) and 
45. Using the large angle, the rays are refracted into 
, the receiving hat, and produce an effect much larger 
than when the prism is removed. 

Av ordinary 9 in. glass lens is next placed near the 
source, and by means of the light of a taper it is fo- 
cused between source and receiver. The lens is seen 
to increase the effect. 


ARAGO DISK. GRATING AND ZONE PLATE. 


The lens helps us to set correctly an 18-in. cireular 
copper disk in position for showing the bright diffrae- 
tion spot. Removing the disk, the effect is much the 
same as when it was present. Add the lens, and the 
effect is greater. With a diffraction grating of copper 
strips two inches broad, and two iaches apart, I have 
not yet succeeded in getting good results. It is difficult 
to get sharp nodes and interference effects with these 
sensitive detectors inaroom, Lexpect todo better when 
I can try out-of-doors, away from so many reflecting 
surfaces ; indoors it is like trying delicate optical ex- 
periments in a small whitewashed chamber well sup- 
plied with looking glasses ; nor have I ever succeeded 
in getting clear concentration with this zone plate 
having Newton rings fixed to it in tinfoil. But really 
there is nothing of much interest now in diffraction 
effects except the demonstration of the waves and the 
measure of their length. There was immense interest 
in Hertz’s time, because then the wave character of 
the radiation had to be proved; but every possible 
kind of wave must give interference and diffraction 
effects, and their theory is, so to say, worked out. 
More interest attaches to polarization, double refrac- 
tion and dispersion experiments. 


POLARIZING AND ANALYZING GRIDs. 


Polarization experiments are easy enough. Radiation 
from a sphere is already strongly polarized, and the tube 
acts as a partial analyzer, responding much more vig- 
orously when its length is parallel to the line of sparks 
than when they are crossed ; but a convenient extra 
polarizer is a grid of wires something like what was 
used by Hertz, only on a much smaller seale ; say an 
IS-in. octagonal frame of copper strip with a harp of 
parallel copper wires. The spark line of the radiator 
being set at 45, a vertical grid placed over receiver re- 
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duces the deflection to about one-half, and a crossed 
grid over the source reduces it to nearly nothing. 

Rotating either grid a little rapidiy increases the 
effect, which becomes a maximum when they are 
parallel, The interposition of a third grid, with its 
wires at 45° between two crossed grids, restores some 
of the obliterated effect. 

Radiation reflected from a grid is strongly polarized, 
in a plane normal of course to that of the radiation 
which gets through it. They are thus analogous in 
their effect to Nicols, or to a pile of plates. 

The electric vibrations which get through these 
grids are at right angles to the wires. Vibrations 
parallel to the wires are reflected or absorbed. | 


REFLECTING PRISM. 


To demonstrate that the so-called plane of polariza- 
tion of the transmitted radiation is at right angle to the 
electric vibration,* ¢ ¢., that the wires of the grid are 
parallel to it, I use the same paraffin prism as before, 
but this time I use its largest face asa reflector, and set 
it at something near the polarizing angle. When the 
line of wires is parallel to the plane of incidence, in 
which case the electric vibrations are perpendicular to 
the plane of incidence, plenty of radiation is reflected 
by the paraffin face. oe the grid so that the 
electric vibrations are in the plane of incidence, we 
find that the paraffin suface set at the proper angle is 
able to reflect hardly anything. In other words, the 
vibrations contemplated by Fresnel are the electric 
vibrations; those dealt with by MeCullagh are the 
macnetic ones. 

Thus are some of the surmises of genius verified and 
made obvious to the wayfaring man. 


WORK OF TYNDALL. + 
M.A., 


SCIENTIFIC 
Hon. 


THE 


By the Right Lord 


LL.D., M.R.L, Professor of Natural Phi- 
losophy, R. I 
Ir is fitting that the present season should not pass 


without a reference on these evenings to the work of 
him whose tragic death a few months since was felt as 
a personal grief and loss by every member of the Royal 
Institution. With much diffidence [ have undertaken 
the task to-night, wishing that it had fallen to one bet- 
ter qualified by long and intimate acquaintance to do 
justice to the theme. For Tyndall was a personality of 
exceeding interest. He exercised an often magical 
charm upon those with whom he was closely assovci- 
ated, but when his opposition was aroused, he showed 
himself a keen controversialist. My subject of to- 
night is but half the story. 

Even the strictest devotion of the time at my dispo- 
sal toa survey of the scientific work of Tyndall will 
not allow of more than a very imperfect and frag 
mentary treatment. During his thirty years of labor 
within these walls he ranged overa vast field. and acecu- 
mulated results of a very varied character, important not 
only to the cultivators of the physical sciences, but also 
to the biologist. All that I can hope to do is to bring 
back to your recollection the more salient Po of his 
work, and to illustrate them where possible by experi- 
ments of his own devising. 


In looking through the catalogue of scientifie papers 


issued by the Royal Society, one of the first entries 
under the name of Tyndall relates to a matter compar- 
atively simple, but still of some interest. It has 
been noticed that when a jet of liquid is allowed to 
play into a receiving vessel, a good deal of air is some- 
times carried down with it, while at other times this 
does not happen. The matter was examined experi- 
mentally by Ts ndall, and he found that it was closely 
connected with the peculiar transformation undergone 
by jet of liquid which had been previously investigated 
by Savart. A jet as it issues from the nozzle is at first 
eylindrical, but after a time it becomes what the physi- 
ologists call raricose; it swells in some places and con- 
tracts in others. This effect becomes more exaggerated 
as the jet descends, until the swellings separate into 
distinct drops, which follow one another in single file. 
Savart showed that under the influence of vibration 
the resolution into drops takes place more rapidly, 
so that the place of resolution travels up closer to the 
nozzle. 

Tyndall's observation was that the carrying down 
of air required a jet already resolved into drops when 
it strikes the liquid. I hope to be able to show you the 
experiment by projection upon the sereen. At the 
present moment the jet is striking the water in the 
tank previous to resolution into drops, and is there- 
fore carrying down no air. If lL operat2 on the nozzle 
with a vibrating tuning fork, the resolution occurs 
earlier, and the drops now carry down with them a con- 
siderable quantity of air. 

Among the earlier of Tyndall's papers are some re- 
lating to ice, a subject which attracted him much, 
probably from his mountaineering experiences. About 
the time of which I am speaking Faraday made in- 
teresting observations upon a peculiar behavior of 
ice, afterward called by the name of regelation. He 
found that if two pieces of ice were brought into con- 
tact, they stuck or froze together. The pressure re- 
quired to produce this effect need not be more than 
exeeedingly small. Tyndall found that if fragments of 
ice are squeezed they pack themselves into a continu- 
ous mass. We have here some small ice in a mould, 
where it can be subjected to a powerful squeeze. The 
iee under this operation will be regelated, and a mass 
obtained which may appear almost transparent, and as 
if it had never been fractured at all. The flow of 
glaciers has been attributed to this action, the frac- 
tures which the stresses produce being mended again 
by regelation. 1 should say, perhaps, that the question 
of giacier motion presents difficulties not yet wholly | 
explained. There ean be no doubt, however, that re-| 
gelation plays an important part. 

Another question treated by Tyndall is the manner | 
in which ice first begins to melt under the action of a | 
beam of light passing into it from an electric lamp. | 
Ice usually melts by conducted heat, which reaches first | 
the outside layers. But if we employ a beam from an 
electric lamp, the heat will reach the ice not only 
outside, but internally, and the melting will begin at 
certain points in the interior. Here we have a slab of 


* Cf. Trouton. in Natwre, vol. 39, p. 398; and many other optical ex- 
periments by Mr. Trouton, vol. 40, p. 398. 
+ Lectare before the Royal Institution, March 16, 1894. 


ice which we project upon the screen. Wesee that the 
melting begins at certain points, which develop a crys- 
talliz appearanee resembling flowers. They are 
— in the interior of the ice, not upon the surface. 

yndail found that when the ice gives way at these in- 
ternal points there is a formation of apparently empty 
space. He carefully melted under water such a piece 
of ice, and found that when the cavity was melted 
out there was no escape of air, proving that the cavity 
was really vacuous 

Various speculations have been made as to the cause 
of this internal melting at definite points, but here 
again I am not sure if the difficulty -has been alto 
gether removed. One point of importance brought 
out by Tyndall relates to the plane of the flowers. It 


is parallel to the direction in wnich the ice originally 


froze, that is, parallel to the original surface of the 
water from which it was formed. 

Il must not dwell further upon isolated questions 
however interesting; but will pass on at once to our 
main subject, which way be divided into three distinet 
parts, relating namely to heat, especially dark radia 
tion, sound, and the behavior of small particles, 
such as compose dust, whether of living or dead mat- 
ter. 


The earlier publications of Tyndall on the subject of | 
heat are for the most part embodied in his work en- | 


titled “ Heat as a Mode of Motion.” This book has 
fascinated mnany readers. I could name more than one 
now distinguished physicist who drew his first scien- 
tifie nutriment from it. At the time of its appearance 
the law of the equivalence of heat and work was quite 


recently established by the labors of Mayer and Joule, | 


and had taken firm hold of the minds of scientific men; 
and a great part of Tyndall's book may be considered 
to be inspired by and founded upon this first law of 
thermodynamics. At the time of publication of Joule’s 
labors, however, there seems to have been a consider- 
able body of hostile opinion, favorable to the now ob- 
solete notion that heat is a distinct entity called ca- 
loric. Looking back, it is a little difficult to find out 
who were responsible for this reception of the theory 
of caloric. Perhaps it was rather the popular writers 
of the time than the first scientific authorities. A sei- 
entific worker, especially if he devotes himself to orig- 
inal work, has not time to examine for himself all ques- 
tions, even those relating to his own department, but 
must take something on trust from others whom he 
regards as authorities, One might say that a knowl- 
edge of science, like a knowledge of law, consists in 
knowing where to look for it. But even this kind of 
knowledge is not always easy to obtain. It is only by 
experience that one can find out who are most entitled 
to confidence. It is difficult now to understand the 
hesitation that was shown in fully accepting the doe- 
trine that heat isa mode of motion, for all the great 
authorities, especially in England, seem to have favored 
it. Not tomention Newton and Cavendish, we have 
Rumford making almost conclusive experiments in its 
support. Davy accepting it, and Young, who was 
hardly ever wrong, speaking of the antagonistic theory 
almost with contempt. On the Continent, perhaps, 
and especially among the French school of chemists 


_and physicists, caloric had more influential support. 
As has been said, a great part, though not the whole | 


of Tyndall's work, was devoted to the new doctrine. 
Much relates to other matters, such as radiant heat. 
Objection has been taken to this phrase, not altogether 
without reason; for it may be said that when heat it is 
not radiant, and while radiant it is not heat. The term 
dark radiation, or dark radiance as Newcombe calls 
it, is preferable. and was often used by Tyndall. If 
we analyze, as Newton did, the components of light, 
we find that only certain parts are visible. The invis- 
ible parts produce, however, as great, or greater, effects 
in other ways than do the visible parts. The heating 
effect, for example, is vastly greater in the invisible re- 
gion than in the visible. One of the experiments that 
Tyndall devised in order to illustrate this fact I hope 
now to repeat. He found thatit was possible by means 
of a solution of iodine in bisulphide of carbon to iso 
late the invisible rays. This solution is opaque to 
light; even the sun could not be seen through it; but 
it is very fairly transparent to the invisible ultra-red 
radiation. By means of a concave reflector I concen- 
trate the rays from an are laimp. 
inserted the opaque solution, but in the focus of invisi- 
ble radiation the heat developed is sufficient to cause 
the inflammation of a piece of gun cotton 

Tyndall varied this beautiful experiment in many 
ways. By raising to incandescenee a piece of platinum 
foil. he illustrated the transformation of invisible into 
visible radiation. 

The most important work, however, that we owe to 
Tycdall in connection with heat is the investigation of 


‘the absorption by gaseous bodies of invisible radia- 


tion. Melloni had examined the behavior of solid and 
liquid bodies, but not of gaseous. He found that 
arene bodies like glass might be very opaque to 
invisible radiation. Thus, as we all know, a glass screen 
will Keep off the heat of a fire, while if we wish to pro- 
tect ourselves from the sun, the glass screen would be 
useless. On the other hand, rock salt freely transmit- 
ted invisible radiation. But nothing had been done on 
the subject of gaseous absorption, when Tyndall at- 
tacked this very difficult problem. Some of his results 
are shown in the accompanying table. The absorption 
of the ordinary non-condensable, or rather not easily 
condensable, gases—for we must not talk of non-con- 
densable gases now, least of all in this place—the ab- 
sorption of these gases is very small; but when we pass 
tothe more compound gases, such as nitric oxide, we 


find the absorption much greater—and in the case of. 


olefiant gas we see that the absorbing power is as 
much as 6,000 times that of the ordinary gases. 


Relative absorption 

at 1 in. pressure. 
Carbonie acid........... 972 
Nitric oxide. ........ 


There is one substance as to which there has been a 
great diversity of opinion—aqueous vapor. Tyndall 
found that aqueous vapor exercises a strong power of 


In their path is) 


| absorption—strong relatively to that of the air in 
which it is contained. This is, of course, a question 
| of great importance, especially in relation to meteorol- 
ogy. Tyndall's conclusions were vehemently contested 
by wnany of the authorities of the time, among whom 
| was Magnus, the celebrated physicist of Berlin. With 
a view to this lecture | have gone somewhat carefully 
into this question, and I have been greatly impressed 
by the care and skill showed by Tyndall, even in his 
earlier experiments upon this subject. He was at onee 
sanguine and skeptical—a comtination necessary for 
success in any branch of science. The experimental- 
list who is not skeptical will be led away ona false tack 
and accept conclusions which be would find it neces- 
sury to rejeet were be to pursue the matter further; if 
not sanguine, be will be discouraged altogether by the 
dificulties encountered in bis earlier efforts, and so 
arrive at no conclusion at all. One criticisin, however 
may be made. Tyndail did not at first describe with 
sufficient detail the method and the precautions whieh 
be used. There was a want of that precise informa- 
|tion pecessary to allow another to follow in his steps. 
| Perhaps this may have been due to bis literary instinet, 
(which made him averse from overloading bis pages 
with technical experimental details. 

The controversy above reterred to I think we may 
now consider to be closed. Nobody now doubts the 
absorbing power of aqueous vapor. Lodeed the ques- 
tion seems to have entered upon a new phase; for in 
a recent of Wiedewann’s Annalen,” Pasehen 
investigates the poceiee position in the spectrum of the 
rays which are absorbed by aqueous vapor. 

1 cannot attempt to show you here any of the early 
experiments on the absorption of vapors. But some 
years later Tyndall contrived an experiment, which 
will allow of reproduction. I: is founded on some ob- 
servations of Graham Bell, who discovered that various 
bodies became sonvrous when exposed to intermittent 
radiation. 

The radiation is supplied from incandescent lime, 
and is focused by a concave reflector. In the path of 
the rays is a revolving wheel provided with projecting 
teeth. When a tooth intervenes, the radiation is 
stopped ; but in the interval between the teeth the 
radiation passes through, and falls upon any object 
held at the focus. The object in this case is a small 
glass bulb containing a few drops of ether, and com- 
municating with the ear by a rubber tube. Under the 
operation of the intermittent radiation the ether vapor 
expands and contracts; in other words a vibration is 
established, and a sound is beard by the observer, 
| But if the vapor were absolutely diathermanous, no 
sound would be heard. 

I have repeated the experiment of Tyndall whieh 
allowed him to distinguish between the behavior of 
ordinary air and dry air. If, dispensing with ether, 
we fill the bulb with air in the ordinary moist state, a 
sound is heard with perfect distinctness, but if we 
drop in a little sulphuric acid, so as to dry the air, the 
sound disappears. 

Aecording to the law of exchanges, absorption is 
connected with radiation ; so that while hydrogen or 
oxygen do not radiate, from ammonia we might expect 
|to get considerable radiation. In the following ex- 
periment I aim at showing that the radiation of hot 
coal gas exceeds the radiation of equally hot air. 

The face of the thermopile, protected by screens 
from the ball itself, is exposed to the radiation from 
the heated air which rises from a hot copper ball. The 
effect is manifested by the light reflected from a gal- 
vanometer mirror. When we replace the air by a 
stream of coal gas, the galvanometer indicates an aug- 
mentation of heat, so that we have before us a demon- 
stration that coal gas when heated does radiate more 
than equally hot air, from which we conclude that it 
would exercise more absorption than air. 

I come now to the second division of my subject, 
that relating to sound. Tyndall, as you know, wrote 
a book on sound, founded on lectures delivered in this 
place. Many interesting and original discoveries are 
there embodied. One that I have been especially in- 
terested in myself is on the subject of sensitive flames. 
Professor Leconte in America made the first observa- 
tions at an amateur concert, but it was Tyndall who 
introduced the remarkable high pressure flame now 
before you. It issues from a pinhole burner, and the 
sensitiveness is entirely a question of the pressure at 
which the gas is supplied. Tyndall describes the phe- 
/ nomenon by saying that the flame under the influence 
of a bigh pressure is like something on the edge of a 

precipice. If left alone, it will maintain itself ; but 
under the slightest touch it will be pushed over. The 
| gas at high pressure will, if undisturbed, burn steadily 
and erect, but if a hiss is made in its neighborhood it 
becomes at once unsteady, and ducks down. A very 
high sound is necessary. Even a whistle, as you see, 
does not act. Smooth, pure sounds are practically 
without effect unless of very high pitch. 

I will illustrate the importance of the flame as a 
means of investigation by an experiment in the diffrae- 
tion of sound. I have here a source of sound, but of 
pitch so high as te be inaudible. The waves impinge 
perpendicularly upon a circular disk of plate glass. 
Behind the disk there is a sound shadow, and you 
might expect that the shadow would be most complete 
at the center. But thisis not so. When the burner 
occupies this position the flame flares ; but when by a 
slight motion of the disk the position of the flame is 
made eccentric, the existence of the shadow is mani- 
fested by the recovery of the flame. At the center the 
intensity of sound is the same as if no obstacle were in- 
terposed. 

The optical analogue of the above experiment was 
made at the suggestion of Poisson. who had deduced 
the result theoretically, but considered it so unlikely 
that he regarded it as an objection to the undulatory 
theory of light. Now, I n hardly say, it is regarded 
as a beautiful confirmation. 

It is of importance to prove that the flame is not of 
the essence of the matter, that there is no need to have 
|a flame, or to ignite it at the burver. Thus, it is quite 
| possible to have a jet of gas so arranged that ignition 
| does not occur until the jet has lost its sensitiveness. 

The sensitive part is that quite close to the nozzle, and 
| the flame is only an indicator. But it is not necessary 
to have any kind of flame at all. Tyndall made ob- 
servations on smoke jets, showing that a jet of air ean 
hen made sensitive to seund. The difficulty is to see it, 
and to operate successfully upon it; because, as Tyn- 
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dall soon found, a smoke jet is much more dificult to 
deal with than flames, and is sensitive to wuch graver 
sounds, Ldoubt whether lam wise in trying to ex 
hibit smoke jets to an audience, but I have a special 
means of projection by which | ought at least to,suc- 
ceed in making them visible It consists in a device 
by which the main part of the light from the lamp is 
stopped at the image of the arc, so that the only light 
which can reach the sereen is light which by diffasion 
has been diverted out of its course. Thus we shall get 
an exhibition of a jet of smoke upon the sereen, show- 
ing bright on a dark cround The jet issues near the 
mouth of a resonator of piteh 256 Vhen undisturbed 
it pursues a straight course, and remains cylindrical 

But if a fork of suitable piteh be sounded in the neigh- 
borhood, the jet spreads out into a sort of tan, or even 
bifurcates, as you see upon the screen, The real motion 
of the jet cannot of course be ascertained by mere in 

spection. It consists in a continuously increasing 
sinuositv, leading after a while to complete disruption 

If two forks slightly out of unison are sounded to 

gether, the jet expands and re-colleets itself, syn 

ehronously with the audible beats. I should say that 
my jet is a very coarse imitation of Tyndall's. The 
nozzle that | am using is much too large. With a 
proper nozzle, and in a perfectly undisturbed atmo 

sephere—undisturbed not only by sounds, but free from 
all dranughts—the sensitiveness is wonderful. The 
slightest noise is seen to act instantly and to bring the 
jet down to a fraction of its former height. 

Anothor important part of Tyndall's work on sound 
was carried out as adviser of the Trinity House. When 
in thick weather the ordinary lights fail, an attempt 
is made to replace them with sound signals. These are 
found to vary much in their action, sometimes being 
heard to a very great distance and at other times fail 
ing to make themselves audible even at a moderate 
distance, Two explanations have been suggested, de- 
pending upon acoustic refraction and acoustic reflec 
tion, 

Under the influence of variations of temperature re 


fraction occurs in the atmosphere. For example, sound 


travels more quickly in warm than in cold air. If, as 
often happens, it is colder above, the upper part of the 
sound wave tends to lag behind, and the wave is liable 
to be tilted upward, and so to be carried over the head 
of the would be observer on the surface of the ground. 
This explanation of acoustic refraction by variation 
of temperature was given by Prof. Osborne Reynolds. 
As Sir G, Stokes showed, refraction is also caused by 
wind. The difference bet ween refraction by wiod and 
by temperature variations is that in one case every 
thing turns upen the direction in which the sound is 
going, while in the second case this consideration is 
immaterial, The sound is heard by an observer down 
wind, and not so well by an observer up wind. The 
explanation by refraction of the frequent failure of 
sound signals was that adopted by Prof. Henry in 
America, a distinguished worker upon this subject, 
Tyndall's investigations, however, led him to favor 
another explanation. His view was that sound was | 
actually reflected by atmospheric irregularities. He 
observed, what appears to be amply sufficient to estab- 
lish his case, that prolonged signals from fog sirens 
rive rise to echoes audible after the signal has stopped. 

his echo was heard from the air over the sea, and 
lasted in many cases a long time, up to 15 seconds, 
There seems here no alternative but to suppose that 
reflection must have occurred internally in the atmo 
sphere. In some cases the explanation of the occasional 
diminished penetration of sound seems to be rather by 
refraction, and in others by reflection. 

Tyndall proved that a single layer of hot air is suffi 
cient to cause reflection, and | propose fo repeat his 
experiment, The source of sound, a toy reed, is placed 
at one end of one metallic tube, and a sensitive flame 
at one end of a second. The opposite ends of these tubes 
are placed neer each other, but in a position which 
does not permit the sound waves issuing from the one | 
to enter the other directly. Accordingly the flame 
shows no response. If, however, a pane of glass be 
held suitably, the waves are reflected back and the 
flame is excited. Tyndall's experiment consists in the 
demonstration that a flat gas flame is competent to 
aet the part of a reflector. When | hold the gas flame in 
the proper position, the pereipient flame flares ; when 
the flat flame is removed or held at an unsuitable an- 
gle. there is almost complete recovery. 

It is true that in the atmosphere no such violent 
transitions of density can occur as are met with in a 
flame; but, on the other hand, the interruptions may 
be very numerous, as is indeed rendered probable by 
the phenomena of stellar scintillation 

The third portion of my subject must be treated very 
briefly. The guiding idea of much of Tyndall's wor 
on atmospheric particles was the application of an in 
tense illumination to render them evident. Fine par- 
ticles of mastic, precipitated on admixture of varnish 
with & large quantity of water, had already been 
examined by Bracke. Chemically precipitated sul 
phur is convenient, and allows the influence of size to 
be watehed as the particles grow. But the most in 
teresting observations of Tvndall relate to precipitates 
in gases caused by the chemical aetion of the light it 
self. This may be illustrated by causing the concen 
trated rays of the electric lamp to pass through a flask 
containing vapor of peroxide of chlorine. Within a few 
seconds dense clouds are produced. 

When the particles are very small in comparison with 
the wave length, the laws governing the dispersion of 
the light are simple. Tywndall pursued the investiga 
tion to the case where the particles have grown bevond 
the limit above indicated, and found that the polari- 
zation of the dispersed light was effected in a peculiar 
and interesting 

Atmosphere dust, especially in London, is largely 
orvante, If, following Ts ndall, we hold a spirit lamp 
under the track of the light from the electric lamp, the 
dark spaces, resulting from the combustion of the dust, 
have all the appearance of smoke 

In confined and undisturbed spaces the dust settles 
out. Ihave here a large flask which has been closed 
for some days. If Lhold it to the lamp, the track of 
the light, plainly visible before entering and after leav- 
ing the flask, is there interrupted. This, it will be evi- 
dent, is a matter of considerable importance in con- 
heetion With onmrantc gerts 

he question of the spontaneous generation of life 
weupied Tyndall for several years. He brought to] 


— 


bear upon it untiring perseverance and refined experi 
mental skill, and his results are those now generally 
accepted. Guarding himself from too absolute state- 
ments as to other times and other conditions, he con- 
cluded that under the circumstances of our experi 
ments life is always founded upon life. The putrefae- 
tion of vegetable and animal infusions, even when 
initially sterilized, is to be attributed to the intrusion 
of organie germs from the atmosphere. 

The universal presence of such germs is often regard- 
elas a hypothesis difficult of acceptance It may be 
illustrated by an experiment from the inorganic world. 
I have bere, apd can project upon the screen, glass 
pots, each containing a shallow layer of a supersatu 
rated solution of sulphate of soda. Protected by glass 
covers, they have stood without crystallizing for forty 
eight bours. But if I remove the cover, «. few seconds 
or minutes will see the crystallization commence. It 
bas begun, and long needles are invading the fleld of 
view Here it must be understood that, with a few 
exception « the crystalline germ required to start the 
action inust be of the same nature as the dissolved 
salt; and the conclusion is that small crystals of sul 
phate of sala are universally present in the atmo- 
sphere 

[have now completed my task. With more or less 
success | have laid before you the substance of some 
of Tyndall's contributions to knowledge. What | could 
not hope to recall was the brilliant and often poetic 
exposition by which his vivid imagination iMumined | 
the drv facts of science. Some reminiscence of this | 
may still be recovered by tne reader of his treatises 
and memoirs; but much survives only as an influence | 
exerted upon the minds of his contemporaries, and | 
manifested in subsequent advances due to his inspira 
thon 


INSTANTANEOUS PHOTOGRAPH OF A 
KICKING HORSE. 


Capt. J. B. Dumas, now in Tunis, and who is one 
of the most remarkable horsemen of our army, sends 
us what we consider a most wonderful instantaneous 
photograph, which we reproduce herewith. It repre- 
sents a horse in the act of kicking. The attitude is 
real, since it is registered by photography ; but what 
an extraordinary attitude it is! No painter would 
dare to reproduce it 

The kick represented herewith was obtained with a 
three and a half year old horse—an Anglo-Syrio-Bar- 
bary one, 16 hands high, possessiig great talent and 


these reliefs in plaster of Paris, metal, India rubber, 
ebonite, type metal, copper, earthenware, gutta-per- 
eha, or even wood; and very numerous applications 
of the solid pictures thus obtained will suggest them 
selves to practical men. In supplying such productions, 
the photographer may give an impetus to the business 
of the bookbinder, the cabinet maker, the die sinker, 
the potter, and the embosser of leather or other soft 
material; besides affording collateral aid to many 
other industries. The operation of making the gelatine 
relief being rapid, and its reproduction so simple, it is 
a wonder this kind of work has not been extensively 
practiced by photographers. 

The wean of making the gelatine relief which we 
shall deseribe in the first instance is that which we 
should suggest as the best for general use, and one so 
easy that any photographic manipulator may hope to 
make a successful relief after the first trial. 

Two pieces of stout plate glass of a convenient size 
are taken, let us suppose of whole plate size (844 inches 
by 645 inches), and some of the finest “flour emery” 
or bath brick is mixed with water and placed between 
them, and the plates are worked over each other until 
one surface of each is uniformly ground. The plates, 
now being carefully cleaned, are finally rubbed with 
soda solution to remove any trace of grease, rinsed, and 
put on edge to drain. 

We now require to set up two leveling stands in the 
sink of the dark room, and in the event of no regular 
leveling stands being available, a convenient substitute 
may be made by blocking up with wedge shaped pieces 


}of metal, or, indeed, with small coins. A spirit level 


is not absolutely essential, as, if water is poured on the 
plates, it will be seen when the upper surface is hori- 
zontal 

To prepare the plates for the sensitive mixture, they 
are now well flooded, ground side uppermost, with a 
stream of warm water, beginning with moderately 
warm, and finishing with waterat about 70 Centigrade, 
the gradual heating being necessary to avoid fracture 
of the plates. Before the hot water has dried off, a 
quantity of the following sensitive mixture is poured 
on, so as to drive the water well over the edges of the 
plates : 

Gelatine (Nelson's Opaque” or 


“Amber” answers well 18 parts. 
Soak the gelatine, melt in a water bath, and add— 
Bichromate of ammonia..... ........ 


A KICKING HORSE. (From 


a remarkable conformation. His character is restive, 
and he uses with the greatest energy all the warnings | 
to keep out of the way that his intelligence can sug 
gest to him. Capt. Dumas had to put him through a 
course of training. The horse now performs the most | 
varied evolutions in the open field. At first, the ani- | 
mal was given to rearing, and so his master exercised 
him in kicking. The training that he has undergone | 
permits of obtaining at willthe kick represented in | 
the photograph. —La Nature. 


PHOTOGRAPHIC RELIEFS FOR 
DECORATIVE OR ORNAMENTAL USE. 


THE beautiful modeling of a lead mould, such as is 
used in printing Woodburytypes, is very suggestive of 
a variety of decorative uses for the photographic relief ; 
and in the course of a few short articles we propese to 
give instructions in some methods of making such 
photographie relief pictures as may serve for ornament 
or decoration, and it may be mentioned that the meth- 
ods of making these are very easy—much easier than 
the making of an ordinary Woodburytype mould 

It is well Known that a gelatine film which contains 
any soluble bichromate becomes so altered by exposure 
to tight as to lose its property of swelling in water. If, 
then, a film of bichromatized geiatine is expesed under 
a negative until the darkening produced by the action 
of light has proceeded so far as to impress every grada 
tion of the picture thereon, a device in various tints of 
brown on a light yellow ground is obtained, but up to 
this point the surface of the film remains uniform ; 
that is to say, no part stands out in relief. Let the 
fila —which, by the bye, may either be free or attached 
to a glass plate for support—be now soaked in cold 
water. The unexposed parts immediately begin to 
swell, while those which were freely exposed refuse to 
swell, and those portions which received an intermedi- 
ate degree of exposure swell to a proportionate extent. | 
In this way there is formed a most delicately modeled 
and beautiful relief, which faithfully represents all de- 
tails and gradations of the original negative. The | 
height of the relief depends on the thickness of the} 
gelatinous film, the degree of exposure, the extent to} 


jwhich the film has been soaked, and other cireum- 


stances ; but it is easy to obtain a relief of the tenth of 
an inch in ordinary cases. We can readily reproduce 


an instantaneous photograph. ) 


Stir till the bichromate is dissolved, allow the mix- 
ture to remain at rest in the water bath till most of the 
bubbles have risen to the surface. and pour carefully 
through a piece of muslin (not too fine) stretched over 
the top of a warmed beaker or jar. 

Before leaving the gelatinous mixture to set on the 
leveled plates, it is important to see that no veins or 
streams of water remain—a matter which can be in- 
sured, if care be taken to allow an even flow from the 
center to the edges; but any plates where the water 
may seem to lodge can be readily dealt with by draw- 
ing the mixture over with a strip of paper. and, if 
necessary, pouring ona little more of the gelatinous 
preparation. 

All is now left in position till the gelatine has set, 
when the plates are put in a warmish place for the 
films to dry. A gelatine which sets with an uneven or 
pitted surface—like the “Gold Label” gelatine of 
Coignet—is unsuitable for our present purpose. As re- 
gards the thickness of the film to remain on the plate, 
it may be mentionee that the colder the plate and the 
mixture, so much the more will be retained on the 
glass, and so much thicker will be the film. Before the 
»lates are dry. it is convenient to serape any gelatine 
rom the backs and wipe them clean, as any lumps 
may cause fracture in the printing frame. Exposure 
may be under a negative or a positive, according to 
the direction in which the relief is to be taken ; and it 
should be continued until the details in the more 
opaque parts are visible from the back of the plate by 
the browning of the bichromated gelatine. 

The plate is now soaked in cold water until the un- 
umenel parts of the gelatine have swollen sufficiently 
to give the amount of relief uired, and now we pro- 
ceed to make the plaster “a 2 little oil is well dabbed 
on the face of the relief, and when the excess has been 
wiped off, strips of wood about an inch high are placed 
round the plate, and plasterof Paris, mixed with water 
to the consistency of a thickish cream, is poured into 
the mould. In order to remove any air bubbles from 
the face of the relief, a broad camel’s hair brush is 
passed through the liquid plaster and worked to and 
fro a few times over the gelatine. The plaster being 
thoroughly set, the border is removed, and the edge of a 
thin-bladed knife is just introduced along one of the 
sides between the plate and the plaster. Under these 
circumstances, a strain will be put upon the plaster 
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east which will cause it to separate before long from 
the gelatine. It is well not to hasten the process of 
separation by the application of any force besides the 
slight strain set up by the knife blade, but repeated 
moistening of the back of the plaster cast generally 
facilitates matters. At any rate, if the whole is left 
overnight. it will generally be found in the morning 
that the separation has taken place. 

A plaster cast having been made, mouldings in other | 
materials can readily be obtained.— Photo, Review. 


AMERICAN “TRIPOLL” 
By E. O. Hovey. 


TRIPOLI is a term which was originally applied to an 
infusorial earth, resembling clay or chalk in appear- 
ance, coming from the country of the same name in 
Northern Africa. It crumbles or powders easily be 
tween the fingers, is a little gritty to the teeth and 
seratches glass when rubbed on it. This earth consists 
almost entirely of siliea in the opal or soluble state, and 
is made up mainly of the siliceous skeletons of the 
minute animal organisms known as polyeystines or 
radiolarians and of the equally minute plants called 
diatoms. Similar deposits, frequently of great thick- 
ness, occur in many other parts of the world, notably 
in Barbadoes, Sicily, Calabria, Greece and the Nicobar 
Istands. The well known “ Barbadves earth” consists 
mostly of these siliceous skeletons, but contains, be- 
sides, a variable proportion of the caleareous shells of 
foraminifera. This deposit rises to heights of more 
than 1,000 feet above the level of the sea, while that of 
the Nicobar Islands reaches an elevation of about 2,000 
feet. According to Haeckel, the eminent German nat-| 
uralist, there are not less than four hundred and there 
may be more than five hundred species of polycystines 
in the Barbadoes earth, very many of which “are to- 
day extant and unchanged in the radiolarian ooze of | 
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A well sunk in the northern part of the property gave 
the following section : 


Earth, from the surface. ......... o— 4 ft. 
Mixed chert, clay and ocher... ..21445— 40 “ 
Cherty limestone o-—-s 
Cherty limestone, bearing galen- 
bearing galenite and 
Soft magnesian “ 


The drill was lost in this soft rock at about 173 feet. 
The first 58 feet of the well was sunk by digging, the 
remainder by using a six-inch plunger drill 

Not only is the bed of tripoli everywhere underlain 
by a relatively thin stratum of very stiff red clay, but 
it is traversed in every direction by seams 1 to 2inches 
thick of the same substance. These seams and other 
joints divide the rock into masses which vary in 
size up to 30 inches or more in diameter. In color the 
material varies from an almost pure white, through a 
eream tint, to a delicate rose, depending, probably, on 
a difference in the stnall amount of iron present. 

The rock is very even in texture, and is so minutely 
porous that it forms a most excellent natural filter. 
For this purpose it is shaped into disks and cylinders 
for use where gravity alone is to be depended on for 
forcing the water through the filters, and into thick 
walled tubes for use under pressure. The disks in 
actual use range from 4 inches to Winches in diameter, 
and the cylinders and tubes are from 2 inches by 3 
inches to 12 inches by 20 inches in dimensions. Even 
larger sizes than these could be obtained, if desired, 


The filters are very simple in operation, as they retain | 
/on the surface all the impurities of the water, and are 


cleaned by merely brushing them. They are coming 


THE AMERICAN 


the deep Pacific Ocean.” In Bohemia there is a cele- 


brated deposit of tripoli (* Polir-schiefer™), largely 
used as a polishing powder, which is composed almost 
entirely, if not entirely, of the siliceous tramework of 
diatoms. In the United States there are great deposits 
of diatomaceous earth near Richmond, Va., and Mon- 
terey, Cal., of which the former is about thirty feet 
thick, and extends for more than a hundred miles 
from north to south across the State, while the latter 
exceeds fifty feet in thiekness and is of unknown ex- 
tent. All the beds noted above are of Tertiary age. 
Tripoli is used very extensively in the form of powder 
as an abrasive, and forms the base for many polishing 
pastes and other similar preparations. The extreme 
fineness of the natural grain, combined with the hard- 
ness of the individual particles, composed as they are 
of silica, gives this substance its advantages for this 
purpose It is also largely employed in mixing with 
nitro-glycerine in the manufacture of dynamite. 
Within a comparatively few vears there has devel- 
oped at Seneca, in the extreme southwestern corner of 
Missouri, a large business in the quarrying and manufac- 
ture of a rock which is called * tripoli,” forthe want of a 
better term, and because the material in some respects 
resembles what has so long gone by that name. This 
rock appears to have been derived from the flint of the 
eountry rock, which is a cherty lower carboniferous 
limestone, by some process of decomposition which has 
left behind a bed of very fine grained, rather soft, 
porous material, which has considerable strength 
when cut into disks and other forms. This particular 
deposit is known to underlie between eighty and one 
hundred acres of land as a rade ellipse, with its long- 
est diameter approximately north and south. Numer- 
ous prospect holes show that the bed is from 2 to 4 feet 
below the surface of the ground, and that it varies 
from 10 to 25 feet in thickness, with an average of 
about 15 feet. The main quarry of the company work- 


TRIPOLI 


ing these beds at present shows a section 18 feet thick. 


QUARRY, SENECA, MO. 


into general use rapidly on account of their efficiency, 
cheapness and durability. On account of the great 
absorptive power of the rock, blotting pads have been 
made from it. These work excellently, but are rather 
dusty in use. Last year (1893), the American Tripoli 
Co., which owns and operates this deposit, put on the 
market more than 20,000 disks, cylinders and blotters. 
These articles are patented. , 

A second and fully as important a branch of this in- 
dustry is erushing the rock and grinding it into flour 
for use in polishing all kinds of metals, horn, shell, ete. 
The cowpany grinds the reck in a common miil be- 
tween burr stones, and sifts it through two bolts of 70 
and 120 mesh, similar to those used for bolting wheat 
flour. Last vear the company sold upward of 20,000,- 
000 Ib. of this ground and bolted tripoli flour. 

A portion was scraped off from a erude piece of the 
rock and mounted forthe microscope. Examination 
with powers magnifying up to 450 diameters failed to 
show any remains of the skeletons of radiolarians or 
diatoms. The particles were extremely minute, by far 
the most of them bring not over 0°01 mm. (= 0°0004 
inch) in diameter, though an oveasional grain meas- 
ured 0°03 mm. across, and one was 005 mm. through. 
The particles are doubly refracting and are probably 
chalcedony, while the infusorial tripoli consists of opa- 
line silica. 

The following analysis was furnished the company 
by W. H. Seamon, professor of chemistry in the Mis- 
souri School of Mines, Rolla : 


Iron oxide (Fe, O; and Fe O) 0-270 
Water (ignition) ... 1160 

100°192 


scription of which may prove useful here. 


* Siliea soluble in a 10 per cent. solution of caustic 
soda, on boiling three hours, equals 7°28 per cent.” 

The credit of developing this industry is due to Mr. 
T. T. Luscombe, of Carthage, Mo., who is president 
of the American Tripoli Co. The quarries were first 
opened in 1872, but the reat growth of the business 
has been within a very few years. The company re- 
ceived a medal and diploma award at the World’s Fair, 
Chicago. 


LARD. 
By H. W. Wiky, Chemist to the U. 8. Department 
of Agriculture. 


|. Butcher's Lard.—The small quantities of lard made 
by butchers are usually “kettle rendered,” after the 
manner practiced by small farmers in making lard for 
home consumption. Often the seraps are saved up for 
a considerable length of time by the butchers before 
rendering, and that is likely to increase the free acid 
present. This lard is also frequently dark colored and 
contains a considerable quantity of glue. In New 
York this lard is known as * New York City Lard.” 

Compound Lard,—The term refined lard had long 
been used to designate a lard composed chiefly of cot- 
ton oil and stearine. The largest manufacturers of 
this kind of lard have now abandoned this term and 
are using the label “lard compound” instead. This is 
but just to the consumers of this article, who are 
likely to be misled by the term refined lard. The prime 
steam lard in a state of fusion, the stearine also in 
a liquid condition, and the refined cotton oil are 
measured in the proportions to be used and placed 
in a tank at a temperature of 120 deg. to 160 deg. F. 

In this tank the ingredients are thoroughly mixed 
by means of paddles operated by machinery. After 
mixing, the compound Yard passes at once to artificial 
coolers, where it is chilled as soon as possible, It is 
thence run directly into small tin cans or large pack- 
/ages and prepared for market. 


PHYSICAL PROPERTIES OF PURE LARD. 

| (The degrees of temperature referred to herein are 
Centigrade.) 

| Specific Gravity.—The specific gravity of a pure 
‘lard varies rapidly with the temperature. It is not 
convenient to take the specific gravity of a lard at a 
lower temperature than 35 deg. or 40 deg., inasmuch as 
below that temperature solidification is apt to begin. 
The specific gravity, therefore, is usually taken at 35 
deg. or 40 deg., or at the temperature of boiling water, 
viz., 100 deg. At 40 deg. the specific gravity of pure 
lard is about 0°90, and at 100 deg. about 0360 referred 
to water at 4 deg. The specific gravity of pure lard 
does not differ greatly from that of many of the sub- 
stances used in adulterating it, but it is distinctly 
lower than the cotton oil, and is of great distinctive 
valve in analysis. 

| Melting Point.—The melting point of a purelard is 
a physical characteristic of great value. The melt- 
ing point of the fat of the swine varies with the part 
‘of the body from which it is taken. The fat from the 
|foot of the swine appears to have the least melting 

»int, viz., 35 deg. The intestinal fat seems to have the 
Pighest, viz.. 44 deg. In fat derived from the head of 

{the animal the melting point is found to be 35°5 deg., 
while kidney fat of the same shows a melting point of 
42°5 deg. 

In steam lards, representing the lards passed by the 
Chieago Board of Trade, the melting point for ten 
|samples was found to vary between 20°8 deg. and 43°9 
| deg. In general it may be said that the melting 
point of steam lards is about 37 deg., which is the 
jmean of the ten samples examined. In pure lards 
|derived from other localities the melting point was 

also found to vary. A sample of lard from Deer- 
foot Farm, Southborough, Mass., was found to have 
awelting point of 449 deg., while a pure lard from 
[Sperry & rnes, New Haven, Conn., melted at 39 
|deg. The mean for eighteen samples was 40°7 deg. 
While the melting point cannot be taken as a cer- 
tain indication of the P ims of a lard, nevertheless a 
| wide variation from deg. in the melting point of 
a lard should lead at least toa suspicion of its gen- 
uineness, or that it was made from some special part 
of the animal. Perhaps one reason why the melting 
' point has not been more highly regarded by analysts 
is because of the unsatisfactory method of determin- 
ing it; but when it is ascertained by the method used 
in these investigations, it becomes a characteristic of 
great value. 

Color Reaction.—The coloration produced on pure 
lard by certain reagents serves asa valuable diagnos- 
tic sign in the analysis of lard and its adulterations. 
Various reagents have been employed for the pro- 
duction of characteristic colors in fats, but of these 
only two are of essential importance. They are sul- 
phurie and nitric acids. Pure lard when mixed with 
sulphuric and nitric acids of the proper density, as in- 
dicated hereafter, gives only a slight color, which 
varies from light pink to faint brown. 

The variation produced in the colors by pure lards 
is doubtless due to the presence in various quantities 
of certain tissues of the animal other than fat. For 
instance, a. variation in the amount of gelatinous 
substance mechanically entangled with the lard, or of 
the tissues composing the cells in which the lard was 
originally contained, would be entirely sufficient to 
account for the slight differences in color produced b 
lards of known purity. It might, therefore, be diffi- 
cult to distinguish accurately between a pure lard 
containing a considerable amount of other tissues 
from the animal and one which contains a small 
amount of adulteration. 

The coloration produced, therefore, by the acids 
named should not be relied upon wholly in distin- 
guishing pure and adulterated lards, but the charac- 
ter of such coloration should be carefully noted in the 
analyst’s book. In the steam lards examined some 
of the remarks describing the coloration produced 
are as follows: “Trace of color,” “faint pink,” 
“bright pink,” “light red,” ‘“‘ vellowish,” ete. For 
pure lards of miscellaneous origin some of the de- 
scriptions are as follows: Brownish pink,” “trace of 

| yellow,” “‘marked red brown,” “no color,” “slight 
| coloration,” ete. 

There are many other hog fat products not used in 

‘the manufacture of lard or compound lard, a de- 
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White Grease.—This grease is made chiefly from) 
hows whien die in transit, by being smothered or 
frozen, Formerly it was also made from animals dead 
of divenase, but this has diminished on account 
of certain State laws requiring the carcasses of hos 
whieh have died of cholera to be buried. This grease is 
made from the whole animal, with the exception of the 


been 


Intestines The latter are rendered separately amd 
made “brown grease.” The rendering is done in 
closed tanks ata high pressure. The residue is used 
in the manufacture of fertilizer, White and brown 


vrease are used chiefly in the manufacture of low grad: 
lard oils and 

Yellow Grease Yellow is made by packers. All the 
refuse materials of the packing houses yo into the yel 
low grease tank. together with any hogs which may 
die on the packers’ bands. Yellow grease is intertu 
diate in value between white and brown. It is used 
for the satne 

Pigs Foot Greas 
from the glue factories, and 
oils and soap 

Stearine he stearines are the more solid portions 
of the animal fats remaining after the more fluid 
portions have been removed by pressure. The stearines 


This grease is obtained chiefly 
is used for making lard 


used in the manufacture of compound lard are lard 
stearine, derived from lard, and oleo stearine, derived 
from a certain quality of beef tallow Cotton oil 
stearine is used chiefly in the manufacture of but 
terine 

Lard Stearine.-The lard stearine used in com 


sound lard is made as follows : The prime steam lard, 
if properly crystallized and of the right temperature 
(from 45 to deg. F., winter: to ® deg F.. sum 
mer, is sent atonce to the If not properly 
grained. it is melted and kept in « crystallizing room at 
530 to 00 deg. F. until the proper grain is formed. The 
lard is then wrapped in cakes with cloth, each cake 
containing 10 to 20 pounds, The cakes are then 
placed in a large press, with suitable septa to facili 
tate the egress of the oil. These presses are 
times 40 to 0 feet in length, and when first filled 12 to} 
18 feet high. The pressure is applied very gradually | 
at first by means of a lever working a capstan, about 
which the chain is wrapped, attached to the upper 
movable part of the press. 

The oil expressed prime or extra lard oil is used for 
iuminating and lubricating purposes, The resulting | 
stearine is used for making compound lard, and is 
worth more (han the lard. It has about 5 per cent 
free fatty acid (less than the lard oil), and crystallizes 
in long needles, making the texture tough. 

Oleo Stearine.—This product is made chiefly from 
the ecaul fat of beeves. This fat rendered in 
open kevtles at a low temperature. The 
tallow is placed in cars in a granulating room, where 
it is allowed to remain for 36 to 48 hours at a temper 
ature of 80 to 9 deg. F. The contents of the cars are 
then mixed and placed on a revolving table, where 
they are made into cakes. These are wrapped with 
strong cotton cloth and placed in a strong press, where 
a pressure of 90 deg. F., becoming very strong at the 
end, is applied for one or two hours. The expressed 
oil, known as oleo oil, is used in the manufacture of 
butterine. The stearine is removed from the press as 
white, hard cakes, and is used for adulterating lard 
The oi! is sometimes filtered with a small percentage 
of fuller’s earth to improve its color and brightness. 

Mutton Tallow.—A fine article of mutton tallow 
also sometimes used in lard, but the objection to the 
flavor is sufficient to limit its use to a small amount. 
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[Prow rae 
GROWING POR THE 
MARKET. 


Ir is not easy, after a careful inquiry into the highest 
development of modern floricultaural art, to escape the 
conclusion that, while Nature means well and has 
many good ideas, ber unaided efforts are apt to end in 
failures, which do seant justice to the merit of her 
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original conceptions. The very diffuseness of her 
genius militates against its effectiveness, She tries to 
do too much, bas “too many irons in the fire,” and 


though, of course, she escapes the proverbial conse 
quences of such conditions, the irons suffer. This is 
conclusively demonstrated in the matter of producing 
fine roses, and doubtless might be just as thoroughly 
proved in many other things by such careful study 
and intelligently directed experiment as have put | 
it beyond question in this particular, It may be 
conceded that there is no limit to Nature’s wondrous 
power of invention. By an alchemy the mystery of 
which man may never hope to fathom she produces 
from seemingly like causes practically a world of wholly 
different effects. The life atoms from the heart of one 
rose falling into another of different species set in 
motion a vast number of new formative forces. whieh | 
work themselves out inp an infinity of varied products, 
rarely if ever resembling either of the parents, often re 
taining individual characteristics of one or the 
other progenitor, oftener yet breaking away entirely 
from all precedent. In growth of plant, character of 
foliage, freedom of bloom, habit, size, tint and quality 
of flower, the new roses springing from that adventitious 
union may be not only altogether unlike each other. 
but without recognizable resemblance to any preceding 
them. Perhaps not one oat of 10,000 may be, from a 
rose culiurist’s point of view, of desirable character 
for propagation, but at least Nature will bave demon 
strated in them all her unlimited capacity for diversifi- 
cation 

But, supposing ten of these newly invented types 
really beautiful. each perfect in its respective qualities 
of charm, is Nature capable of developing them to- 
gether so that each shall attain its maximum of loveli- 
hess By no She like the inventor who 
plans some new tnachine and draws upon paper a rough 
draught approximating to his ideal, but is incapable of 
realizing it in the mete! or other material that is need 
ed to make his invention serviceable. Each of those 
ten will havea distinet individuality of its own, will 
require certain fixed conditions of nutrition, moisture, 
atmosphere, temperature and light to bring it to per- 
fection, and so obstinate will it be in insistence upon 
having just what it wants that if denied it will pine, 
refuse its bloom, sicken and die. 


singh 
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her work 


SURVIVAL OF THE FITTEST. 

Only “the fittest survive ”—and fittest means 
the toughest, those strongest in power of resistance to 
adverse conditions, whether their lives are worth pre- 
serving or not—when all are left to Nature’s unaided 
eare. Yet it must be remembered that Nature's every 
mood m beneficent to some among her children, that 
upon each she sometimes smiles, and the art by which 
man supplements ber efforts and perfects ber work is 
only effective in exact proportion to the exquisite 
accuracy with which he eliminates from the manifold 
phases of her manifestations such as are hurtful to the 
particular tender lives for which he cares, and the skill 
with whieh he simulates her processes in creation of 
such conditions as best favor their development. The 
florist who does this is the one concerning whom the 
consensus of opinion among his rivals is that “he is 
wonderfully lucky But there is no luck about it. 
He has simply concentrated his attention upon the life 
habits of particular plants, learned to know exactly 


their requirements, ewployed real genius in the creation | bring to perfection. 


lottery out of which the hybrid tea roses are drawn, 
and will be apt to learn with some sarprise that $10,000 
is not deemed an exorbitant price for ac entire small 
stock of a promising new rose. It is really little, when 
one takes into account that it may be—and most pro- 
bably is—the only rose worthy of propagation which 
its producer bas been able to find among ten or twenty 
thousand that he has grown from seed to blooming size, 
and that, even after he bas alighted upon it, prudence 
has compelled bim to keep it in hand two or three 
vears to test its retention of what have at its first 
flowering seemed to be desirable characteristics. 
ORIGIN OF A POPULAR ROSE. 

The little history of the Meteor rose illustrates this. 
Henry Bennett, of Shepperton, England, prodaced it, 
and at the same time another, which he named the 
William Francis Bennett. The latter he valued high- 
ly, but of the former thought little ; for, although it 
was truly magnificent in form and color, he had test- 
ed it sufficiently to learn that it was very diffieult to 
Consequently, when he sold the 
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of artificial conditions about them such as Nature 
would produce if she si™lled only for them, and devotes 
himself with unflagging patience and tireless assiduity 
to the preservation of those conditions. And it is 
because the demauds of such study and care are so 
severe that very few floriculturists, whatever their 
repute and however they may claim almost universal 
knowledge of their delightful art. are really pre-emi- 
nently great in the perfecting of more than one or two 
species of flowers, or even a few varieties of a species, 

Better illustration of what is involved in the attain- 
ment of such exceptional success could not be desired 
than that afforded by the cultivation of fine roses. 
Excellent roses of the hybrid “remontant” varieties 
commonly bat incorrectly styled “hybrid perpetuals 

may be grown in open gardens, as every one may 
have ocular demonstration of at thisseason. Give them 
a sufficiently rich soiland about the right supply of 
water, keep insect pests away from them, and if ordi- 
narily fair spring and summer weather—without too 
much blazing sun—favors them, they will bear a fair 
quantity of very handsome flowers. But those con- 
ditions are presupposing that Nature does allin ber 
power to help them along. If she overdoes some parts 
supplies too humid an atmosphere, for 
instance—they will be likely to show deterioration, 
though some of the “tea” roses may perhaps be bene- 
tited. And she can only afford such exactly favorable 
conditions a small part of the time, barely sufficient for 
some of the most charming varieties to give a brief 
interval of realized joy between the period of anxious 
expectancy and that of sweet regret, as in the case of 
the superb “General Jaequeminot™ rose, for instance, 
which, though it produces later, from time to time, a 
few straggling blooms, has really only one brief 
flowering season of a few short weeks’ duration in the 
springtime. And that is true to a great extent of all 
its class, 

Until the sun isin Libra, perhaps even to some ex- 
tent when he has touched Seorpio, the garden still gives 
some roses, but the evil davs then draw nich when 
the outdor rose bush takes no pleasure in them. 


” 


CONSTRUCTION OF BENCHES. 


the abiding fondness for the queen of flowers, cherished 
by all human beings who deserve life, Knows no abate- 
ment on account of the season. Indeed the demand of 
fashion for an abundant supply of fine roses increases 
in the winter, when the difficulty of providing them is 
greatest, their price as a natural consequence highest, 
and their possession argues a quality of pecuniosity 
compatible with the enjoyment of life. Under the in- 
spiration of such circumstances, an impetus of practi- 
cal interest animates the florist not merely to vie with 
Nature in her best endeavors, but to outdo her. Pri- 
marily, he must have. with which to attain the desired 
results, roses of other habits than those which are the 
choicest treasures of the open garden, roses which in 
stead of being © croppers” will be reliably continuous 
bloomers, and such he obtains at infinite pains from 
seedlings and generally by new hybridizations between 
the “remontant” and “tea” 

Few persons who are not ip the rose-growing business 
have any adequate comprehension of the stupendous 


disproportion between the prizes and the blanks in the | 


William Francis Bennett for $10,000 to an American 
grower, ©. F. Evans, of Frankfort, Penn., he “threw 
in” the Meteor. Experience seemed to sustain his 
judgment on the latter, for, while it was admittedly 
au exceptionally good rose for the open garden, it 
was too tender, whimsical and obstinate to promise 
profit from “forcing” under the artificial conditions 
of a hothouse, the especial service for which it was 
desired. The Jaequeminot could only be relied upon 
from January to June. That left all the rest of the 
year practically barren of just such a glorious deep 
crimson rose as the Meteor was, one which is always 
in demand. But, unhappily, it had a tendeney to 
produce blackened, blighted buds in the winter, and 


‘nearly all the professional florists gave it up in de 


Yet | 


spair, Now, bowever, the William Francis nnett 
is almost unheard of, while the Meteor ranks next 
to the Jaequeminot in importance, and is constantly 
growing in esteem. Not only is it popular in the gar- 
den, but a few exceptionally ski!lful professional flor- 
ists have made it the great feature of their culture 
under glass. They studied its requirements, gave it 
exactly what it wanted, and it liberally rewarded their 
kindness, The one who achieved the greatest success 
with it has been, and is, F. Pierson, the head of 
the F. R. Pierson Company, of Tarrytown, N. Y., who 
supply over one million per annum of the finest im- 
aginable cut roses to the New York market, their 
shipments sometimes running as high as 122,000 per 
month, of which two-thirds are Meteors. He and his 
brother cultivated in the first year of their experi- 
ments with the Meteor rose only 500 plants of that 
variety ; the next vear 6,000, and the third and fourth 
years their benches have carried 13,000. It is but fair 
to say, however, that nobody else has sueceeded as 
well with it, so that they enjoy a practical monopoly. 
Nobody grows Meteor roses successfully in Boston, 
and in New York there are only two who on a smaller 
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seale sometimes rival the specimens of this rose pro- 
duced by the Pierson Company. If the Pierson bro- 
thers have any secret for growing Meteor roses in 
such perfection it is well guarded, bit they aver there 
is none; that their oniy magic is in thorough know- 
ledge of the requirements of this especial variety. un- 
remitting care and employment of the most perfect 
appliances for rose culture that science and American 
inventive genius have yet discovered. 


POPULAR TASTE IN FLOWERS, 


Before entering upon a description of those appli- 
ances—an exeeedingly interesting exhibit of the high- 
est development of modern floriculture—it seems pro- 
per to invite attention to the much greater exactions 
upon the florist by the popular taste of to-day than 
those his predecessors only a few years since had to 
encounter. Then the great use made of flowers was 
in the construction of set “pieces,” baskets, bells and 
many other forms, made of wire, backed with foil, fill- 
ed in with moss, faced with ferns or white “ everlast- 
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ing” petals fastened to toothpicks, as a groundwork ; 
and upon that an elaborately arranged variety of flow- 
ers, short-stemmed or wired to toothpicks, disposed 
according to certain set rules, with very littl margin 
for the artistic taste of the constructor. Such ghast- 
ly things are still to be seen at funerals. but even there 
are going out of fashion 

Then the taste for loose flowers sprang up. Boston 
elaims the honor of leading in that reformation of 
taste, and perhaps deserves it. It was one which had 
a direetly educational effect. People generally tor the 
first time learned to appreciate the loveliness in flow 
ers, seeing them under such natural conditions, and 
became critical respecting their niceties of form, tint, 
size, natural foliage and stem. Certain flowers that 
had been much in vogue could no longer find accept 
anee at any price; camellias, for instance, which once 

were verv fashionable and commanded a dollar each 
in the winter season—equivalent then to double as 
much neow—had no stems at all, and needed to be 
“stemmed” or “wired,” which was quite enough to 
drive them out of the market entirely. Unfortunate 
florists who had houses full of the costly camellia je 
poniea trees were ruined. It was a pity, for some of 
the varieties, formal as they were, like carved ivory, 
were really beautiful, and one never sees them now 
thas it no longer “ pays” to grow them. 

In the improved order of things, upon no class of 
flowers did the newly appreciative public become 
more critical than in its regard for roses. They must 
have perfectly graceful forms, pure and brilliant col- 
ors, imposing size, exquisite perfame, ample and su- 
perb foliage, long stems sufficiently strong to bear 
them proudly erect, and, withal, reasonable durabil- 
ity. One deficient in any of these qualifications was 
valued below its real merit. The matchless big gold 
en buds of the Marechal Niel and the slender, elegant 
snowy buds of the Niphetos went out of favor together 
almost solely because they had weak, drooping stems. 
The Perle de Jardin has taken the place of the for 
mer, but is only better in having a stiffer stem. The 
Kaiserin Augusta Victoria and Bride, which have sup- 
planted the Niphetos, are, however, finer flowers, the 
first named much larger, with exquisite curves in its 
half-opened petals and a creamy tinge to its white- 
ness that must be admired. 

ROSE CULTURE ON SCIENTIFIC LINES, 

To produce roses when nature could not, and to do 
s» with the uniform certainty requisite as a commer- 
cial basis, and to go yet further and produce finer 
roses than unassisted nature could—roses lacking in 
none of those seven necessary points of perfection— 
was the problem our florists were called upon to solve. 
How it has been worked out can in nowise be better 
shown than in a review of the means and methods of 
the most perfect rose-growing establishment in the 
world, that of the F. R. Pierson Co., at Scarborough, 
five miles from Tarrytown, where the extensive gen; 
eral greenhouses of the corporation are located. , 

Their seven rose-growing houses here, each 304 feet 
long by 20 feet wide. with two propagating houses 
and a central connecting corridor, cover two acres of 
ground, and are devoted entirely to producing roses 
for the New York market. No other culture is im any 
degree allowed to intrude here, except that the propa- 
gating houses, when not in their legitimate employ- 
ment of getting up new rose stock for the benches, are 
utilized temporarily as adjuncts. for the overcrowded 
Tarrytown houses in bringing on a certain range of 
perennials for the general plant trade. Even this, how- 
ever, is only done cautiously, tentatively and under 
the pressure of extraordinary business demand, for ex- 
perience has demonstrated that the fine roses are jeal- 
ous beauties, impatient of the presence of even possi- 
ble rivals. Each has a clearly marked individuality, 
and will abate nothing of its absolute requirements 
as a concession to the different wants or needs of any 
other plant. Henee it is that such a very exclusive 
and exacting rose as Meteor must have a house entire- 
ly devoted to itself. Put any other with it and one, 
or probably both, will inevitably suffer, however great 
the care exercised in endeavors to reconcile the con- 
ditions demanded by each with the other, and how- 
ever slight Ghe differences between their requirements 
apparently are. Sometimes two roses of more accom- 
modating disposition may flourish as close neighbors, 
but hardly ever will three be found capable of form- 
ing a happy family, in which all will do equally well. 
This explains why even the most skillful amateurs, 
whose greenhouse space is limited, so seldom meet 
with success in trying to cultivate several varieties of 
roses, or roses and other flowers, in the same house. 
Mr. Pierson has long got beyond making any such 
mistakes. 

The seven parallel ranges of ‘‘three-quarter span” 
structures, each 304 feet long, run east and west, and 
are placed 20 feet apart, so that one may not cast even 
the least shade upon another in winter. A central 
corridor, 10 feet wide, with benches on each side of a 
four foot passageway, connects them, and in a ca- 
pacious brick tunnel under its floor run the great 
steam mains and returns, by which heat is supplied 
from the three great boiler rooms sunk deep under 
ground and out of sight. On the north sides of two 
of the structures are the propagating houses, 10 feet 
wide, which are practically the quarter spans absent 
from the others. The whole arrangement is such that 
new ranges of houses may be added on at will, very 
conveniently, and without even momentary inter- 
ference with the service of the present plant. And 
with like ease, more propagating space may be added 
to meet growing requirements. The height of the 
north wall of each house, from ground to glass, is 8 
feet 6inches, of the south wail 2 feet 4 inches board- 
ing, and 2 feet 8 inches side sash above that to the 
eaves. From the ground to the ridge is 13 feet 2 
inches, which gives to the southern slope of roof a pitch 
of 30 degrees and to the northern 37's degrees. The 
ends are all glass, iron and steel. The sides, where 
they are not glass, are of two thicknesses of lumber, 
with resin-sized paper between. The panes of glass 
used are 16 by 24 inches, double thick. Those in the 


first four houses erected are French, but on the three | 


of the later constraction American giass is used, it 


being of superior quality since natural gas has been | 


employed in its manufacture. The rafters are of steel, 
one inch thick and three inches wide, bedded in con- 
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ridge by cast iron brackets, and are 8 feet apart. The 
purlins, connecting the rafters and supporting the 
sashbars, are angle irons 14g by 2 inches, located over 
the walks, so that no drip from condensation of 
moisture on the glass may fall upon the plants, 
Cypress sashbars 1 by 1°, inches, rabbeted for the glass 
and supplied with drip grooves to carry away com- 
densed moisture, are employed, and the glass is bedded 
in putty, lapped and held in place by shoe nails. 
All the wood and metal parts of the houses are painted 
a brilliant white, so as to increase by reflection the 
light which floods the interiors, until one can scareely 
realize that there are even thready lines of shade from 
the opaque portions of the roof. The dying philoso 
yher whose last words were a call for * Light! More 
ight!” expressed the sentiments of the practical 
florist whose great anxiety, especially if he is growing 
roses, is to invent new ways for increasing, by even the 
least perceptible degree, his supply of that vecessary 
element in the dreaded dark days of December and 
January. These seven rose houses wark steps in the 
evolution accomplished by American inventive genius 
toward attainment of perfection in this particular. 
The first four, erected in 1890, were a great advance 
upon any preceding them, owiug to their substitu 
tioa of light aud strong forms of steel and iron for the 
clumsy shade-throwing wood or hardly less objection- 
able metal constructions formerly employed. But in 
the three since built, notably in the latest, which is 
not vet five months old, improvement has gone much 
further on an important line to which Paul Pierson 
the brother in practical charge of the greenhouses— 
gave his attention. An eyesore and grievance to 
florists has always been the bulky mass made by the 
sashbars facing and eaves along the front of the house, 
exactly at the point where its heavy shadow was most 
injurious in winter, when the sun was low and light 
searcest. All this Mr. Paul Pierson saw a way to 
get rid of, but the construc! ors, seemingly afraid of too 
radical progress all at once, would only consent to 
guarantee the strength of the structure with partial 
adoption of his ideas. As they compromised, all the 
woodwork along the front eaves is done away with; 
the perpendicular glass of the front butts up tight 
against the glass of the sloping roof, and the latter pro 
jects sufficiently far to carry drip well beyond the wall. 
Only a light purlin of 1y inch angle iron is retained 
to hold the sashbar and supposably strengthen the 
structure at this point. But even this Mr. Pierson 
deems unnecessary, and he has assumed the responsi- 
bility of having two sections of the newest house built 
without that purlin, so that from the low solid wall 
up to the ridge there is nothing but the absolutely 
necessary sashbars and minimized metal supports to 
cast even a thin line of shade. His new way seems to 
have all the strength that is required, and the increase 
of light, even by the removal a that small angle iron, 
is observable. 


MAKING AN ARTIFICIAL CLIMATE. 


Steam heat is used entirely, because it gives more 
prompt and perfect control of conditions than is possi- 
ble when hot water heating is resorted to. The supply 
main is a five inch pipe, and the return a three inch, 
hidden out of sight under the corridor floor. Con- 
nected with these, in each house, is a simple but 
verfect double system of piping, beneath the benches, 
»vy which a man may in a few seconds turn on the 
steam for an entire house, or turn it off, or change it 
from smaller pipes to larger ones, or cice versa, all by 
manipulation of valves at the center of the range; yet 
all a visitor sees of the elaborate provision for such 
perfect regulation of temperature—unless he chooses 
to stoop down and look for it—are the standing pipes 
earrying the valves, beside the central walk. em- 
perature is as important a consideration as light in the 
growing of fine roses; excessive moisture or rawness 
of atmosphere as much to be dreaded as all the bugs 
and worms the amateur floriculturist has ever heard 
of. Even in midsummer the fires under the boilers 
are never allowed to die out, and there are hardly four 
weeks of the hottest weather in which steam is not 
turned on some part of a day or night. Whenever the 
temperature outside falls to 55 degrees the valves are 
opened. Even if it only touches © degrees, but with 
much moisture in the atmosphere and a raw wind set- 
ting from the east, the steam is in immediate requisi- 
tion. A dew must never be allowed to form in the 
houses, for dew is death to roses, producing upon them 
“black spot.” which is a sort of mildew. In the pro- 
pagating houses, close boarding extends down from 
the benches to within about fourteen inches of the 
floor, to keep in much of the heat of the steam pipes, 
which it surrounds, under the benches. By this de- 
vice the “bottom heat” applied to the roots of the 
plants is kept about ten degrees above that of the 
upper air, in which they spread their leaves. In the 
rose-growing houses, however, there is little percep- 
tible difference bet ween above and below the benches. 
and efforts are made to have the temperature in every 
part of each house exactly the same, and precisely 
that conducive to the best development of the par- 
ticular variety of roses in the house. The coal con- 
sumption of these seven greenhouses averages a little 
over 500 tons per annum. 

In the propagating houses the benches are con- 
structed of slate, the best material here, since they are 
required to support a mass of damp, warm sand, which 
does not need drainage and must receive the heat from 
below readily and retain it well In the older grow- 
ing houses the benches are of yellow pine, which is 
annually saturated with erude petroleum to preserve 
it from decay. But in the latest house another of Mr. 
Pierson’s notably ingenious improvements is the sub- 
stitution of bricks for wood. They are laid half an 
inch apart, on strong angle irou crop bearers and 
bottom bars, locked together and bolted to the rafters. 
Perfect drainage is afforded by the porosity of the 
bricks and the spaces between them ; they are practi- 
eally indestructible, and though their weight compels 
the employment of stronger iron supports, that added 
cost is balanced by their cheapness. A brick flooring 
altogether is just about as expensive as one of vellow 
pine, and much less costly than one of slate, as bricks 
cost only about three cents per square foot and slate 
eight cents. There are in the older houses four benches 


the plants, allowing them space for full development, 
as close as possible to the glass. The new houses are 
benched as shown in the accompanying cross sectional 
view. As the plants are set about fourteen inches 
apart, there will be very close to 3.241 in each house, 
or 23,387 in the seven. The benches are covered with 
earth, which is five inches deep when filled in, but 
settles down to four inches in o short time. 


CULTURE THAT REQUIRES CARE. 


The amateur rose grower who has seen with im- 
patience how slowly the rose bushes in his garden be- 
come large, and beheld with disgust the “stout three- 
vear old” plants shipped to him on his order by some 
dealer, would view with amazement the culture at- 
tained here, and thenceforth deem nature but a “ pren- 
tice hand” in the business. But, primarily, it must 
be understood that the popular idea of “forcing” 
roses for winter blooming—/é. ¢., that they are im- 
pelled to unnatural productiveness by excessive nu- 
trition, watering and heat—is all wrong. The rose has 
a will of its own, and will endure no such injurious 
nonsense. Abundant rich food, of just the kind suited 
to its taste, must be given, but water it too much and 
you will have “ black spot” or “ bull head ” buds ; and 
give it only five degrees too much heat, to hurry a lot 
of bloom into unnatural development that you may 
take advantage of the Christmas market, and all the 
rest of the season you will have leisure for repentance 
over a ruined and worthless plant. Once injured, it 
pever recovers. Success is only attainable by keeping 
the plants constantly in the highest condition of 
health, from the time they are tiny cuttings only until 
they are discarded from the benches. Let us see how 
this is done. 

In January and February cuttings—each about 
three inches long—are made frour suitable healthy 
wood of the old bushes on the benches. These are 
stuck in damp sand, coarse and sharp, on the propa- 
gating house benches, where they have a north light. 
bottom heat of about 65 degrees and top heat of 55 
degrees. Ina month they have plenty of roots and 
are then put in thumb pots (244 inches in diameter) in 
fine sifted soil, very rich with cow manure and bone 
meal. The little pots stand on the damp sand, absorb- 
ing sufficient moisture from it and in another month 
are fall of roots and the plants are large enough to be 
transferred to 344 inch pots’ These, too, they fill with 
roots in a month or six weeks, when they are ready 
to take their permanent places on the benches. This 
they are ealled upon to do in April, May and the early 
part of June. 

Meanwhile a no less important preparatory work 
has been going on out of doors, he preceding an- 
tumn great hills of compost had been formed, two- 
thirds sod from well-zrown pasture, one-third cow 
manure, and one hundred pounds of bone meal, finally 
added to every three cubic yards of that mixture. Two 
or three times, in winterand early spring, the mass, 
which has been piled in layers, is cut down in thin 
slices, turned, thoroughly mixed and repiled. When 
finally ready for use, it is almost black, full of vege- 
table fiber, and in coarse lumps, which are, however, 
very friable. 

When a house is to undergo its annual change, doors 
in its ends are thrown open, and tram cars with flanged 
wheels, fitred to run on the bench sides, are pushed in. 
The bushes in place are pulled up, thrown upen the 
cars, run out and cast upon the waste pile. Then the 
earth in which they have grown is shoveled and swept 
into boxes to the last spoonful, loaded on the cars and 
run out. That it is not vet exhausted, not withstand- 
ing all that has been taken out of it, is conclusively 
demonstrated by its enrichment of the grass land 
where it is strewn to promote the growth of more sod 
for next year’s compost heaps. The benches are thor- 
oughly cleaned, iron work painted, wood bottoms 
oiled, and then the new prepared earth is hauled in 
and distributed to a depth of five inches over the 
benches. A tram car carries a half cart load of soil at 
each trip, and is easily run along by a boy, so that this 
ingenious arrangement is far more expeditious and 
economical than the old-fashioned way of using wheel- 
barrows for this laborious work. This soil is in lumps 
and no effort is made to break it up fine, except just 
around the roots of the little plants set fourteen inches 
apart init. Already these young bushes are so vigor- 
ous that they are putting forth buds quite dispropor- 
tionate in size and abundance to their size, but their 
ardor is promptly repressed. These first buds are all 
ene on off, and a little later the more aspiring 
»ranches will be cut off well down toward the root. 
Then new shoots, thick, strong, vigorous, eager to 
bear bloom, make haste to spring up from the roots, 
and these are allowed to grow and fulfill their mission. 
Thus are produced the thick foliaged luxuriant steme, 
three or four feet long, which support the magnificent 
* American Beauty” roses, unrivaled in form, color or 
size, flowers that in their highest perfection and in the 
midwinter season command inthe New York market 
$24 per dozen wholesale. Of course, the amount of cut- 
ting back and “pinching” to which a plant is sub- 
jected is governed not only by the general character of 
the particular variety of rose under treatment, but by 
the individual development of each plant. And now 
here is the amazing thing for amateurs to mentally 
chew upon. Those little cuttings in ten months be- 
come luxurious, prolific bushes six feet high, filling 
laterally all the space allowed them, yielding a con- 
tinuous profusion of bloom. They make all that im- 
mense growth and supply a large harvest of flowers out 
of an individual allowance of earth bardly more than 
would fill a good sized flower pot. And when they are 
uprooted and thrown away, it is not because their 
forees are at all abated, or that premature old age, the 
penalty of a prematurely ripened youth, even threatens 
them. They have simply become too large for con- 
venience, and it is an open question whether they have 
not so far exhausted the soil that it might be insuffi- 
cient for their requirements a second season, even with 
further liquid fertilization. To be on the safe side every 
way, new plants are substituted for them, though the 
substitution in all the seven houses costs altogether 
about $2,500. Then, too, two possibilities of deteriora- 
tion in value are evaded by the annuai system of 
planting. One is that the plants might be subject to 


—two carrying four rows of plants each, one with three | greater detriment from slight atmospheric adversities 
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dency to become “croppers” instead of continuous 
bloomers. So the present “shallow bench system 
annual growth is doubtless the most prudent. Twelve 
or fifteen years of experience have established it in 
favor, and it is fair to presume that the Pierson Com 
pany would not follow it were it not the best. But it 
i really anddening to one who loves flowers to see such 
magnificent rose bushes as these discarded ones are 
thrown upon a brush heap to be burned. They have 
amall roots in proportion to their wealth of tops, it is 
true, but if cut back and set out in good soil in the 
open field as soon as taken from the benches, would 
still, very probably, produce for the next spring's gar 
den planting bushes that would compare favorably 
with most of those sold as “ three-year-old plants” by 
dealers, and would have the great advantage of being 
unquestionably “true to name.” Paul Pierson pro 
poses to try the experiment this season on a sufficient 
scale to determine the practicability of the idea. 


SUPPLYING THE MARKETS 


The list of roses grown here is naturally headed by 
the matchless “American Beauties,” which are too 
well known to require any description for identifiea- 
tion. English growers have sneered at this rose-—as 
they grew it—but that was simply another case of 
“Sour grapes,’ said the fox.” Bene of them have 
ventured to do so when they have seen it as grown fo 
perfection in its own country, but some have consoled 
themselves by affirioing that it was no new American 
rose at all, but just the old “Madam Ferdinand Ger 
main” French rose, though they had to admit it 
flourished better here than in Europe. The American 
story, however, is that the “American Beauty” is a 
happy accident, a prize caught by the Field Brothers, 
of ashington, who found it among a lot of seedlings, 

rown from seed and gathered out of the superb col 
lection of remoutant roses in the Washington garden 
of the historian George Bancroft, which is said to be 
one of the finest in the United States. Evidently it is 
the result of a hybridization bet ween a remontant and 
atea rose, No rose fluctuates more in the prices it 
commands, according to its perfection, than this, for 
its value is dependent largely upon the arbitrary pre- 
scriptions of fashion. At the very time last winter 
when absolutely perfect long-stemmed specimens sold 
readily for $4 per dozen, others hardly diseernibly 
smatier and no less fine in.color or form, except that 
their stems were shorter, went begging for buyers at 
$6 per dozen. Even when they are most abundant, | 
their price fluctuates all the wav from two cents to a} 
dollar each, according to quality. The Pierson Com- 
pany have about four thousand “ American Beauty ” 
plants on their benches all the time 

Next in popularity ranks the “Meteor” rose, of 
which enough has already been said. The best of all 
white roses for specially high class cultivation, in Mr. | 
Pierson’s opinion, is the Kaiserin Augusta Victoria,” 
introduced last year from Germany. It is creamy 
white, elewantly formed, with large, gracefully curving 
petals, and exquisitely fragrant of the distinetive ‘tea 
perfume. Both as an outdoor summer bloomer and 
under glass it has great possibilities before it, and, 
from the florist’s point of view, that it is a strong 
grower and prolifie bloomer are decisive qualities in 
its favor, There are 2.500 plants of it on the Pierson 
benches, ‘ Madam Caroline Testont ” is a new French 
rose, large, of elegant shape and bright pink color, 
without a trace of mayenta or carmine—much like the 
beautiful old “La France.” but brighterthan it. Un- 
happily, “La France” has so far deteriorated that 
professional growers of fine roses have almost al 


together discarded it. The number of Testont 
plants cultivated in these greenhouses af present is, 
only 2,500. Bridesmaid improved Catherine 


Mermet—-is another new favorite to which secant jus- 
tice bas thus far been done, through its misfortune in 
coming upon the American market upon the heels of 
the Waban,” which had also been offered as “an im- 
proved Mermet.” The “Waban” was a failure, but 
the “ Bridesmaid” is really an improvement. The 
* Mermet” was a natural hygrometer of extreme deli- 
eacy, and was wont to cause boundless exasperation to | 
florists by turning from its natural deep pink tint to a 
nasty vellowish white whenever the atmosphere about 
it became moist. If the * Bridesmaid ” is more constant 
to her color, the tentative thousand plants on the Pier- 
son benches this season will doubtless be greatly in 
creased next year. “Madam Cusin™is an old rose, 
but one of the best when well grown, and a favorite 
here. The diMeulty experienced by growers generally 
in bringing it to perfection prevents its becoming com- 
mon, but its desirable qualities will always make it 
profitable for those who understand its culture, as not 
more than half a dozen rose culturists about New York 
do. The Pierson Company carry 2,000 plants of it. 
The “ Cusin”™ is a deliciously fragrant large rose, deep 
pink at the edges of the petals and shading down to 
white at their base. Like the “Beauty” and ‘*Meteor,” 
tt is not so good as a bud as when partly opened. The 
“ Bride,” another favorite in this establishment, is an 
old standard rose, of a snowier white than the “Kai 
serin,” and larger than “© Niphetos,” which seems to be 
growing rare. “Perle de Jardin” is the best yellow 
rose we now have for culture under glass. It is a more 
continuous bloomer than “ Marechal Niel.” which was 
a “cropper,” has a stiffer stem, and—except that its 
buds sometimes turn out “bull heads.” as a peculiar 
sort of imperfect development is technically styled—is 
easier to grow, but its color, form and fragrance are 
all inferior to the glorious old golden “Niel.” About 
a thousand plants of the old “ Wooton,” a good crim 
eon rose, are grown here, just for variety, but it is not 


asa feature. 

The work of harvesting the roses goes on ad day 
long, though certain varieties have pretty narrowly 
defined time limits, in which their flowers attain 
highest perfection. The * American Boauties,’’ for in- 
stance, open at sunrise, and in two or three hours at- 
tain a point beyond which they will not expand until 
the sun again rises. Ip winter they are not cut before 
9 or 10 oelock in the forenoon, but in summer they 
must be gathered before 7 to have them at their best. 
No two varieties act alike in the matter of opening. 
Some must be watched so closely to catch the exact 
time when they are most perfect that half an hour will 
make all the difference possible in their market value, 
while others, like “ Madam Cusin,” may be left on the 
bush all day and be good equally at any hour. All as! 


soon as cut are carried down into a cellar and stored in 
a chamber which is kept at a temperature of 40 de- 
grees. If sent out at once they would be wilted and 
their beauty destroyed before they could be brought 
to New York—an hour's run by rail; but after a mght 
in that chilly air they can be relied apon to arrive in 
good condition at the end of twenty-four hours’ travel. 
Every morning the harvest of the day before ts sent 
down to New York on the seven o'clock train—except- 
ing such special orders as have te be filled for other 
cities. The bulk of the product comes here and is 
eagerly competed for by commission dealers, wno dis- 
tribute it among the retail florists at the most widely 
and wildly fluctuating prices, dependent upon the sup 
ply in the market, the weather, the quality of the 
flowers and various other conditions. What the florists 
do not dispose of to their customers on the day of re 
ceipt the next morning pass into the hands of the 
Greeks, who vend them in banches on the sidewalks 
for the best prices they can get from those who do not 
detect the difference between fresh and stale stock. 
And that difference is not so readily apparent as might 
be imagined. The flowers «till are big, bright, stand 
— firmly together and their foliage looks vivid, 
vut ina few hours more they will suddenly collapse. 

Fifteen years ago a very large proportion of the roses 
used in New York were supplied by Boston growers. 
Now the trade is all the other way. Boston gets her 
finest roses from New York, and they are even sent reg 
ularly from here as far away as Cleveland. 


PASSIFLORA MANICATA. 


To a person from the Eastern States visiting for the 
first time the gardens of Santa Barbara, California, no 
other plant appears more striking and remarkable 
than the red-flowered passion vine, which may be often 
seen climbing into the tops of the tallest Eucalpyti— 
that is, to the height of fully a hundred feet--or drap 
ing arbors and outbuildings with masses of its dark 
green foliage thickly studded in the spring with the 
deep scarlet flowers. 

This magnificent plant is the Passiflora manicata of 
botanists, and a native of Peru, where it was discover- 


PASSIFLORA MANICATA., 


ed by Humboldt nearly a century ago, and of the 
Andes of Ecuador and New Granada. More than fifty 
years ago it was introduced into the gardens of Europe 
by the German collector Hartweg, who found it grow- 
ing in hedges in the neighborhood of the city of Loxa. 

Difficult to manage and shy of displaying its beauti 
ful flowers in northern greenhouses, Passiflora mani- 
eata long ago made itself at home in the gardens of 
the Riviera, as it has in those of Santa Barbara, where 
it grows with astonishing vigor and rapidity, although 
individual plants are inclined to be short lived—a mat- 
ter of comparatively little importance, perhaps, as seeds 
are produced in profusion and young plants grow so 
fast that at the end of two or three years they have 
usually outgrown their quarters. 

Passiflora manicata produces nearly terete branches 
clothed, like the petioles, the under surface of the 
leaves, the}stipules, bracts and exterior of the perianth. 
with soft pale pubescence. The leaves are thick and 
firm. three lobed to about the middle, finely serrate, 
dark green on the upper and pale on the lower surface, 
and are borne on stout petioles an inch in length, and 
marked with three or four dark glands ; the stipules 
are an inch in diameter, ovate, deeply toothed, con- 
cave and clasping. The rigid peduncles are about two 
inches long, raising the flowers well above the foliage. 
The bracts at the base of the flower are ovate, acute, 
serrate, membranaceous and free or united from the 
base upward to the middle. The tube of the flower is 
about half an inch long, and inflated and ten lobed at 
the base ; the limb is three to four inches in diameter, 
bright searlet, with a double crown, the outer at the 
mouth of the tube composed of numerous rows of dark 
blue hairs, the inner at the top of the inflated base of 
the perianth. The fruit is egg shaped, about an inch 
anda half long, deep yellow green, and hangs on a 
slender stipe ; it is covered with a thick skin and con- 
tains numerous large seeds surrounded by thin watery 
pulp. 

A flowering branch and a fruit of Passiflora manicata 
is reproduced from a drawing made by Mr. Faxon. 
The habit of the plant as it grows in California is dis- 
played in the case of a young specimen covering an 
observatory in the garden of Mr Hugh D. Vail, one of 
the pioneers of Santa Barbara horticulture. 

The manner in which Passiflora manicata reached 
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California appears to be unknown, but whoever it was 
who first had the happy inspiration of planting it 
there certainly deserves wel! of the State.—Garden and 
Forest. 


A CHAT ON ORCHIDS, 
By Mrs. N. Pixs. 

OF late years great attention has been paid to the 
growth of orchidaceous plants, aud as a vatural con- 
sequence they have become fashionable with those 
who have well filled purses. It really needs them, for, 
whether as ornaments for a conservatory or as cut 
flowers, their price is higher than ordinary ones. No 
wonder that all flower lovers are attracted when our 
florists mass together the rare and curious productions 
of this singular order, and display them to the publie 
Flora must have been in her happiest vet most versa- 
tile mood when she combined such an odd mixture of 
beauty and grotesqueness. 

Look at the tortuous stems and roots, the varied 
leafage, and the brilliance or insignificance of their 
blossoms. In some are blended the most exquisite 
colors, the tenderest shades of pinks or yellows, with a 
sudden dash of the richest crimson or purple velvet. In 
others the flowers are Inconspicuous, yet are they no 
ticeable for their leaves; and again some greet vou 
with perfumes from “* Araby the Blest.” while there are 
those insupportabie from their fetid odor. 

Not content with her own realm, Dame Flora has in 
vaded the animal kingdom for her models, as is well 
seen in the imitation of a dove in the “ Holy Ghost” 
flower or in the butterfly orchid. Instead of confining 
them to earth, she has placed her epiphyta! or true 
orchids as parasites on living trees, whence they fling 
out their wreaths of fragrance, or they close with a 
beauteous shroud the gradual decay of her forest 
giants as they lie prone in the dank depths of tropi- 
eal woods. Nor has she been sparing of ion treasures. 
With the exception of regions where extreme cold or 
dryness reigns, orchids are found the world over. They 
grow in all temperate climes, as, for instance, our own 
Northern States, but more especially do they love the 
humid, steaming forests of Mexico, Brazil, Madagascar, 
ete. Few are of any use economically save the vanilla, 
but are of that other greatest use, 

“ To minister delight to man, 
To beautify the earth.” 
“ To comfort man, to whisper hope.” 

It is well known that most orchids can only be grown 
at allin hothouses where the temperature and soil can 
alone be made to resemble that of their native homes, 
and it is generally supposed that all others must have 
a greenhouse at least. I would suggest to my flower- 
loving sisters that there are many, not the gorgeous 
blooms of the tropics, but others of much interest to 
amateurs, that car be grown in a house that hay the 
ordinary temperature of 60 or 70 degrees. There are 
Odontoglossums and Oncidinums, especially the paprlio 
or butterfly orchid, which thrive with much less care 
than is often bestowed in winter on a rose or fuchsia 
that gives most unsatisfactory results. Have them 
well arranged by a florist, and you may bring to your 
homes denizens of far-off lands ; they only want care 
and patience to reward you. 

Then in a garden there are many of our lovely so- 
called orchids that ean be transplanted from their 
marshy beds if you only follow Natare’s own methods 
of growth. Take up your plant in a good clump of 
the fibrous earth they revel in, plant in a shady spot, 
say among ferns and wild flowers, and never let the 
roots get thoroughly dry. In winter again go to Nature 
and see how she cares for them. Mulch them with dead 
leaves, but never let manure be put over them, or they 
will be a dead failure and rot out. I speak from sad 
experience, for I lost a number by a gardener smother. 
ing them with manure from a stable near by.* 

Habenarias, the curious Cypripediums, or ladies’ 
slippers, Spiranthes, Pogonias, and many others will 
sneceed in a “ wild garden.” Where you have room to 
devote a spot to one it will well repay you, believe me. 
** All labor bath profit,” and truly nothing like a gar- 
den yields so large an interest in health and pleasure. 
Care for your pets yourself, for they will never thrive 
unless you love them enough to treat them as Eva did 
Topsy, instead of leaving them to the precise but harsh 
rule of ‘* Miss Feely,” alias the hired man. Never for- 
get, when vou allow your flower beds to be invaded, 
the advice of the farmer: * Digging is bard work, let 
Pat do it, but—it will pay to sit on the fence and watch 
Pat dig :” and especially is this true where your choice 
flowers are concerned. 

While speaking of these interesting plants, it will not 
be out of place, I hope, to say a few words about an 
orehid show | attended in New York a short time since. 
Those who did not or could not go lost a great treat. 
It was truly a tropical scene, and much of it took me 
back to the time when I wandered in the forests of the 
isles of the Indian Ocean in search of ferns and orchids. 
Wreaths of greenery ornamented the whole room, and 
pendant were numerous baskets filled with Nepenthes. 
their curious little pitchers hanging low down. Every 
table had a palm in its center. fan, sago, or the rarer 
Chamerops, with orchids creeping up their rugged 
stems. One arrangement gave a peculiar charm to 
the place. The orchids were all embedded in masses of 
tender green Adiantums, and their delicate colors were 
enhanced by their surroundings. The smaller ones 
appeared as if they sprung from the graceful ferns in- 
stead of their own twisted stems. 

To adequately describe those rare blooms would fill 
columns of space, but some were worthy of special no- 
tice from even a casual observer. The grand Catt- 
leyias, from purest white to tender pinks and lilaes, 
with their diaphanous petals and deeply fringed, vel- 
vet lips, were in abundance. The orange Lir/ias, the 
fleshy, creamy Lycaste Shinneri. the yellow Oncidi- 
ums and varied Cypripedinms, with slippers of hues 
fitting for an odal&que or Titania, and so many others 
I have neither time nor space to enumerate, made upa 
delightful picture. 

A great deal is said of the value of museums and all 
collections of objects of natural history, and it is true 


* | should stete that the clamp of fibrous earth brought from the woods 
to the garien degenerates after the second year's blooming, so care must 
be taken to renew rt. Carefally break up the old mass, giving especia: at 
tention net te tooch the reota, then add a quantity of fresh fibrous matter 
from the woods and pack it well roend them. By this method oar common 
orchids may be kept in a garden for years. 
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those who have rare holidays, but have the wish to 
learn and appreciation of all they see, they are both 
recreation and profit. Forms are brought before them 
thev are never likely to see in the flesh ; but the life 
like work of the taxidermist places them actually be- 
fore their delighted eyes. To the student, who goes 
deeper into the nature of all created things, not enough 
ean be said in praise of such institutions, and it is a 
shame that any large city should be without them. 
Yet they are only dead,inanimate forms, however great 
may be the semblance of life given them. 

Here let me say a word in favor of the flower shows 
I am giad to see increasing in frequency. Take this 
orchid show I speak of, for instance. here massed 
together are plants, living, sentient beings. collected at 
vast expense of toil and money. They are placed be- | 
fore us in all their tropical beauty, growing as luxuri- | 
catly as in their homes in the depths of Brazilian or | 
Sumatran forests. 

The true botanist, who has spent midnight oil in por- 
ing over scientific works on botany, revels in the sight 
of these plants of such varied and curious organization, 
and his eyes at last realize what his brain had con- 
ceived before ; and I fear many a one longs to use his 
dissecting scissors to unravel some unlooked-for com- 
plications in their singular construction. To the real 
lover of flowers for their own sake, independently of 
science, it is a rare treat; and one can quietly contem- 
plate such a wealth of floral loveliness inhaling their 
fragrance and taking in every feature of the display 
with intense delight. 

Equally in a show of roses and other common flowers, 
it gives food for thought and pleasure to see art and 
nature hand in hand. By all means give us as many 
flower shows as possible, but let the price of admission 
be within the reach of the slender purse as well as the 
full one. 


FOOTPRINTS OF VERTEBRATES IN THE 
COAL MEASURES OF KANSAS. 
By O. C. MARSH. 


THE Museum of Yale University contains a small 
collection of footprints of much interest, which were 
found in 1873, in the middle coal measures, near 
Osage, in southeastern Kansas. This collection is part 
of a larger series of specimens obtained at the locality 
by the late Prof. B. F. Mudge, who published a short 
notice of the discovery, which was subsequently 


_ 


in the widest sense. To the general public, especially 


On Plate L, accompanying the present article, five | ately about the same as those above described, although 
distinet series of footprints are shown, each one-twelfth | the animals differed much in size. They were probably 
nataral size. All were — neeieny the — both amphibians, and may have been nearly allied. 
surface, and at one locality. The five different animals | oan 
they represent were thus contemporaries, and indicate | Dromopus agilis, gen. et sp. nov. 
a wealth of air-breathing, land vertebrate life at this| The third series of footprints shown on Plate L, fig- 
period hitherto unsuspected. jure 3, is of special interest, and indicates an animal 
With these impressions were still others, made either | very distinct from the two already described. On 
by animals nearly allied or by the same animals under Plate IL, figure 3, an outline impression is given, 
different circumstances. These need not be further natural size, of one double footmark of this series, made 
noticed in this connection, but they serve to emphasize by the fore and hind feet of the left side. This d a- 
the diversity of life at this point. The typical series | gram represents the impression of the phalanges suffi- 
are briefly described below. |ciently in detail to indicate ad number and general 
|form. A striking feature in the fore and hind feet of 
Nanopus caudatus, gen, et sp. nov. | this animal was the long, slender digits, terminated by 
The first series represented on Plate L, figure 1, indi-| sharp claws. Another point of interest, as recorded in 
cates the smallest animal that here left a distinct series the footprints, is that the animal in walking swung 
of footsteps, and the only one in which an imprint the hind feet outward, and so near the ground that 
made by the tail was preserved. This small quadruped | the ends of the longer toes sometimes made trails in 
had evidently but three functional toes on the fore feet | the mud, marking accurately the sweep of the foot. 
and four on those behind. The fore feet were consider-| This would seem to indicate a comparatively short 


ably smaller than the hind feet. The a 
made by the latter are nearly all separate from the 


anterior footprints, although at times slightly over- 


|hind leg, rather than the long, slender one which the 
footmarks themselves naturally suggest. 
The aniwal that made these interesting footpriuts 


Fre. 1. Outline of left fore and hind footprints of Nanopus caudatua. 
Fie. 2.—Oatline of left fore and hind of Limnopus tages 
Fie. 3.—Diagram of the left foze and hind footprints of Dromopus agilis. 


FROM KANSAS COAL| 
MEASURES. 


Fre. 1.—Series of footprints of Nanopus caudatus, Marsh; showing, also, 
impression made by the tail 
Fie. 2.-Series of footprint of Limnopus raqus, Marsh. 
Fra. 3. footprints of Dromopus Mareh:; showing trail made 
toes. 


copied in this Journal (vol. vi., p. 228, 1873). The writer 
examined this entire collection at Manhattan, Kansas, | 
in the autumn of 1873, and secured it for the Yale! 
Museum. The more important specimens were then | 
sent to New Haven, and tracings and notes were taken 
of the others, which were left to be forwarded later. A | 
careful re-examination of these footprints has been re- | 
cently made by the writer, and the main results are! 
given in the present article. 

The impressions are well preserved ina calcareous 
shale, which separates readily into thin slabs, each re- | 
presenting a surface of the beach at the time the foot- | 
prints were made uponit. A fewshells in the shale are | 
sufficient to prove that the formation is marine. Trails of | 
annelids, and perhaps of other invertebrates, are seen | 
on some of the surfaces. The footprints of vertebrate | 
animals, however, are of paramount importance, and | 
the large number and variety of these here recorded 


on a single surface, if they could be rightly interpreted, 
would form an interesting chapter of land vertebrate 
life in the carboniferous, about which so little is at 
present Known. 


lapping them. One fore and one hind footprint of this 
series are represented, natural size, on Plate Il., fig- 
ure 1. 

The nature of the animal indicated by these im- 
—— can at present be a matter of conjecture only, 
»ut the probabilities are in favor of its reference to the 
amphibians rather than to the true reptilia. Asit is 
evidently distinet from anything hitherto described, 
the above name is proposed for it. 

Limnopus vagus, gen. et sp. nov. 

In figure 2, Plate I., a second series of footprints is 
represented, somewhat larger than those above de- 
scribed, and evidently made by a very different animal. 
A fore and hind footprint of this series are shown, 
natural size, in figure 2, Plate I]. The front feet had 
four functional toes, while those behind had five, all 
well developed. The impressions of the hind feet, as a 
rule, overlap those of the corresponding fore feet. No 
indieations of a tail can be detected. In length of 
stride, and in the distance between the footsteps of the 
right and left sides, the present series is proportion- 


Fre. 4.—Two pairs of footprints of ANopus Httoralis, Marsh; right side. 
Fie. 4a. bad — of same; showing trails made by the toes; left side. 
Fie. 5. Series of footprints of Baropus lentus, Mare. 

All the figures are one-twelfth natural size. 


PLateE 1L.—FPOOTPRINTS FROM KANSAS COAL MEASURES. 
(One-twelfth natural size.) 


was probably a lacertilian rather than an amphibian, 
but there is also a possibility that it was a primitive 
dinosaur. 

Allopus littoralis, gen. et sp. nov. 


Besides the footprints above described, which per- 
tain to animals of comparatively small size, there are 
several other series in this collection made by very 
large animals, which were probably all labyrintho- 
donts. These tracks were made on the same beach, 
and at about the same time as the small footprints, 
but not all under the same circumstances. The largest 
animal thus represented appears to have walked on 
one part of the beach that was quite firm, leaving very 
shallow footprints, and again to have traversed another 
part, quite near the first, but slightly covered with 
water, or at all events so soft that deep impressions were 
made by the feet, while the toes of the hind feet also 
left deep trails as they swung outward at each step. 
On Plate L, figures 4 and 4a, these two kinds of foot- 
prints are represented. They show the stride of the 
animal, and, as put together, also denote the width be- 
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tween the footprints of the two sides, so that the 
series can be compared with the others on the same 
plate 

These tracks show that the animal had five toes in 
the fore feet and four behind The hind feet show a 
distinet impression of a sole. There is no imprint of 
a tail, even where the mud appears to heve been 
deep 

Raropus lentus, gen. et sp. nov. 


The most abundant of the large footprints are rep 
resented by several series, which are somashabhs 
uniform in stride and in width between the right and 
left rows One of these series is represented on Plate 
L., figure 5, and this is typical of the others The ani 
mal that made these footprints evidently had four 
functional toes in front and the same number behind 
On the foner «fide of each foot, however, there was a 
projection, which, in the hind feet. was quite promi- 
nent and characteristic, but can hardly be interpreted 
as the imprint of the firstdigit. Nearly all these foot 
prints show a distinet impression of a sole. This is 
usually faint in the tracks of the fore feet, but strongly 
marked in those behind. 

It is hardly necessary at this time to attempt a de 
tailed comparison of the footprints above described 
with those already on reeord, but the writer hopes to 
do this later. The present specimens all have well 
marked characters, and, being from a single horton 
and locafity, have a value of their own as throwing 
light on the land vertebrate life during the deposi 
tion of the true Coal Measures. If, in themselwes, they 
add but little to what is already known, they at least 
offer encouragement to investigators in an toteresting 
fleld not yet systematically explored The publica 
tions of Logan, Lyell, King, Lea, Dawson, and others, 
have already made known discoveries of importance in 
this country, and others have been Seueniiod in the Old 
World 

Su far as at present known, land vertebrate life be 
wan in the carboniferous age, no footprints or other 
remains of this kind having been detected below the 
subearboniferous, That sach remains will eventually 
be found in the Devonian, there can be no reasonable 
doubt, and perhaps even in the Silurian, if the land 
surfaces then existing can be explored. -American 
Journal of Science 


ASSYRIAN SCULPTURE AT THE BRITISH 
MUSEUM 
By GEORGE CLINCH 


In the midst of the multitadinous diversity of the 
treasures which enrich the cabinets of the British 
Museum—the rare editions of books, the unique speeci- 
mens of antiquity, and the beautiful and justly ad 
mired examples of Old World art—one is naturally 
aptto lose sight of some, at least, of the exhibits 
which are there arranged for public inspection. It is 
impossible to ramble through the public galleries with 
out some feeling of bewilderment in the contempla 
tion of so vasta number of objects of importance 
which have acquired @ world-wide fame 

The Assyrian sculptures, for instance, embracing 
works of the greatest interest on aceount of their re 
mote antiquity, their value as art monuments of an 
ancient and powerful people, and the wonderful cir 
cumstances which have attended their origin and his 
tory, have never yet been adequately appreciated by 
the average visitor to the British Museum. This is all 
the more remarkable in view of the fact that they are 
of inestimable value on account of the light they 
throw upou the pages of Biblical and secular history 
The colossal sculptures, surrounded by an atmosphere 
of mystic symbolism, can hardly fail to attract the 
attention of all beholders. Their gaunt, grim pro 
portions stand out in such a manner as to command 
the attention of passers-by. But the less imposing 
slabs of stone, carved with battle scenes and various 
other illustrations of ancient life, altbough less re- 
markable as to size and less impressive in the subjects 
they portray, are by no means — interesting from an 
historical standpoint 

So much attention is bestowed nowadays upon the 
work of men in past ages that it is not necessary to 
dwell upon the great importance of the stady of 
ancient Assyrian art as a prelude to that of Phenicia 
and Greece Seulpture of Assvrian date, or rather 
that which was executed during the period of Assyria’s 
greatness, presents us with two very remarkable char 
acteristics. In the first place, there do not appear to 
have been any good examples of seulpture in the 
round, and, in the second, there was a wonderful rich- 
news of design and of exquisitely finished work in the 
form of bassreliefs. But this was wore the result of 
the requirements of the architeet and the striving 
for a certain desired end than any clear indication of 
the narrowness of Assyrian art. It may be partly ac 
eounted for by the fact that the large buildings of 
Nineveh, in which we behold the blending of the tem 
ple with the roval palace, were constructed largely 
of brick, and this work was covered by sculptured 
slabs of stone amd colossa statues This stvle of 
building was, doubtless, to some extent an adaptation 
ofa Babvionian model, although carving was em 
pleved to amueh larger extent mm Assvrian than in 
other architecture. Indeed, it may be safely asserted 
that in no buildings of any ageor country have carved 
figures borne so larwe a share in structural art in the 


palaces and other public buildings as in those of the 
buried Nineveh. Here, around the walls of the state 
apartments, were portraved in bass relief or colossal 


statuary, in a tanner displaving a high state of artistic 
development, the doings of the rulers and great men of 
old Pictures of the chase, warlike operations, public 
functions, and religious ceremonies served to illustrate 
and perpetuate the exploits, the triumphs, and the 
national hieterv of the once mighty As«vrian empire. 

The preservation of these valuable art relics may be 
anid to be chiefly due to the circumstance of their be 


ing carvings upon thin slabs of stone Had large 
blocks been emploved it i« doubtful if they would ever 
have been brought to museums, where their 


historical value can be jostiy appreciated. It is doubt 
ful, tom in that «as wt 
destruction by violence oF t ravages of time. But it 
fortunately happened that when the ancient buildings 
were destroyed these pre-ioas relies were safely buried | 
among the debris, and some of them are to this day 


rthey would have escaped 


A vast amount of pains and skill must have been 
employed in the construction and ornamentation of 
the apartments of the sovereign. The royal presence 
was guarded by colossal forms representing human 
headed and winged animals. In these curious compo 
sitions it would seem that every feature was intended 
to typify some attribute of strength, intelligence or 
other quality ‘What more sublime images,” inquires 
Lagent “could have been borrowed from vature by 
men who sought, unaided by the light of revealed re 
ligion, to embody their conception of the wisdom and 
power of the Supreme Being ? They could find no 
better type of intellect and Knowledge than the head 
of the man, of strength than the body of the lion, of 
ubiquity than the wings of the bird These winged, 
human-headed lions were not idle creations, the off 
springs of mere fancy; their meaning was written upon 
them. They awed and instructed races which flour- 
ished three thousand vears ago.” 

The art of sculpture in ancient Assyria appears to 
have gone through three phases, and its first period 
may be considered to have begun with the age of 
\ssur-natsir-pal, a monarch who lived between 883 and 
ss BC Although mainly restricted to carvings in 
bass-relief, its striking echaracteristies were bold 
ness and vigor It rarely bad any background, and 
perspective would appear to have been almost entirely 
unknown 

The second period, extending from the foundation 
of the second Assyrian empire to the reign of Esar 
haddon, displays a want of vigor, which, however, is 
to sotne extent compensated for by care and accuracy 
The best period of _ rian sculpture is that of Assur 
bani-pal, or Sardanapalus, as he has sometimes been 
ealled. The delineation of animals was at this time 
most admirably true to nature, vegetable forms had 
lost much of their stiffness, and there were several ex- 
amples of successful foreshortening ; but, curiously 
enough, the Assvrian artist was rarely, if ever, success- 
fulin hamav portraiture. Speaking generally, there 
Was a return to the freedom of the first period, but 
without its accompanying rudeness and want of skill. 

Ono many accounts the obelisk of Shalmanesar II. 
(858-823 B.C.) may be considered to claim a foremost 
place in the collection. It records, by inscriptions and 
pictorial illustrations, the tribute brought to the As- 
syrian king by five people. The king, Shalmanesar IL, 
is twice depicted, and near him, in both instanees, are 
the winged circle or globe, the token of the Supreme 
Deity, and ove of the heavenly bodies, the sun or a 
star 

There are five panels of sculptured figures on each 
of the four sides of the monument, and above and be 
low them is an inscription 210 lines in length. The 
animals depicted comprise the elephant, rhinoceros, 
two-humped camel, wild bull, lion, stag, and various 
kinds of monkeys. The most important fact about 
this monument, bowever, is the valuable confirmation 
it gives to Biblical history. In the second panel from 
the top on one side we have a representation of the 
offering of the tribute of Jehu, King of Israel. The 
prostrate figure before the Assyrian monarch is sup 


‘posed to be either King Jehu himself or his ambassa- 


dor. The inscription relates that Shalmanesar receiv- 
ed from Jehu, in the form of tribute, “silver, gold, 
pitchers of gold, lead scepters for the king’s band and 
staves,” 

Another woportant Biblical monument is the bass 
relief representing the siege of Lachish by Sennache- 
rib, as deseribed in 2 Chron. xxxii. The story of the 
subsequent destruction of the hosts of this King of 
Assyria is told in the Seeond Book of Kings, in the 
rophecies of Isaiah, and in the elegant verses of 
Syron : 

the Angel of Death spread hie wings on the blast, 
And breathed in the face of the toe as he passed; 
And the eves of the sleepers were deadly and chill 
And their hearts but once heaved, and forever grew still.” 

“The Lion Hunt” is one of the choicest and best 
preserved examples of the sculpture of the days of 
Assur-bani-pal. It represents the king, clad in richly 
ornamented robes, riding on horseback, in the act of 
slaying alion. From the knowledge of art displayed 
in the treatment and composition, the correct and 
effective delineation of the men and animals, the spirit 
of the grouping, and its extraordinary preservation, 
this is probably among the finest specimens of Assyrian 
art in existence. The curious disposition of the fore- 
legs of the lion indicates the artist's struggle for real- 
ism rather than ignorance of anatomy. 

As this interesting composition depicts the king en. 
waged in hunting, sothe famous “Garden Scene” gives 
usa vivid picture of what may be called his domestic 
life in the precincts of his palace. He is represented 
as reclining upon an elaborately wrought couch, rest 
ing, apparently, after a warlike or hunting expedition, 
and surrounded by numerous evidences of luxury and 
pleasure. The king is sheltered from the sun’s heat 
by an arbor of vines, and his discarded bow, arrows, 
and spear are placed behind him. His queen is seated 
in a chair of state opposite, and both are represented 
as holding drinking cups near the mouth as if about 
to drink. There is some reason to think that this may 
be a picture of a festival after a military expedition, 
from the fact that a man’s head, exhibiting a strongly 
marked Hebrew profile, is hanging from one of the 
trees in the garden. Some authorities consider this to 
be the head of Teumman, King of Elam, and, if so, 
this scene probably represents the banquet in honor 
of Assur-bani-pal’s victory over his eneniy 

The figure of the queen is of the highest interest for 
two reasons, Not merely is this the only known an- 
cient example of an Assyrian lady of high rank repre 
sented in a bass relief, but it is of particular value from 
the fact that the details of the costume and personal 
ornaments have been so carefully delineated as to give 
a good idea of the fashions of domestic life during 
what may be properly deseribed as the golden age of 
the Assvrian empire 

Numerous attendants are shown around the king 
and queen. Some bring dishes of viands and fruit, 
others are in the act of dispersing flies by means of 
what are known as “fly flappers,” and others are 
playing upon wusical instruments. These and many 
other points suggest. in an appropriate and artistic | 
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considerable variety of foliage,“and were probably in- 
tended to typify the range and extent and vegetable 
weaith of the immense empire which at that time was 
nnder Assyrian sway. 

Assur-bani pal was in every sense a great king. His 
tastes were of a liberal and refined character. He was 
not merely a warrior and a sportsinan, but he was 
also a great patron of literature and the arts. He built 
the most magnificent of all the Assyrian palaces, and 
collected within its walls the finest seulpture which 
could be produced by native artists. He had a mind 
in advance of his time. While other kings had been 
content to leave bebind them records of their exploits 
inseribed on stone tablets and cylinders, he it was who 
founded the vast collection of clay tablets whereon 
were inscribed comparative vocabularies and other in- 
formation of the most valuable kind, including the 
legends which relate to the creation and the deluge. 

It is gratifying to find that popular interest. in 
ancient Assyrian art is to a marked extent being re 
vived. Not long ago some remarkably fine reduced 
reproductions of some of the more notable examples 
were exhibited at the Royal Institution of Great 
Britain, where they met with an appreciative recep- 
tion. The fact that a lecture room has been opened at 
the British Museum is a step in the right direction, 
and another indication of the increasing popularity 
of this fascinating branch of study.—The Graphic, 
London 


HELEN KELLER. 
By KATHARINE D. PARTRIDGE. 


ONE of the most surprising and wonderful develop- 
ments of modern science during the last few years has 
seemed to be the giving of speech to those who are, in 
the common parlance, deaf and dumb. The first step 
toward teaching these unfortunates to speak was the 
fact that science at last recognized that in nearly every 
case the organs of speech were perfect and that me 
chanically there was no reason why the dumb might 
not speak if they only knew how or if some method of 
instruction could be devised by which they could be 
taught to properly use the organs. Recognizing this 
fact, careful study and a scientific analysis of language 
has enabled experienced teachers of to-day to actuaily 
give intelligent speech to the deaf. When Laura 
Bridgman, who was both blind and deaf, was taught to 
understand fingering in the manual alphabet, reading, 
and writing an intelligible hand, it was rightly con 
sidered one of the triumphs of this scientifie age, but 
in our own day a step further has been accomplished. 
In Helen Keller we find a child whose sight and hear- 
ing were lost at so early an age as to make her quite 
as unfortunate as one born without either sense. Her 
attainments, not only in the way of reading the 
manual alphabet and writing, but in actual speech, 
and in the still more miraculous art of being able to 
read from the lips the speech of others by the sense of 
touch, has made her the wonder of the age. Most of 
our readers are doubtless familiar with the faet that 
this child talks and talks very fluently. Her instrac- 
tion began when she was seven years of age, and was 
conducted by means of the finger spelling, the child 
feeling in her own palm the motions of the teacher's 
hand. About three years ago, Helen. having become 
much interested in the story of a littl Norwegian 
girl, afflicted like herself, who had learned to communi- 
eate by word of mouth, spelled to her teacher the 
words, “| must speak.” She was taken to Miss Sarah 
Fuller, of the Horace Mann School, in Boston, where 
deaf mutes are taught to articulate, and received from 
Miss Fuller eleven lessons on the elements of speech. 
The child familiarized herself with the relations of the 
arts used in speech—the tongue, lips, teeth and the 
vard and soft palate—by feeling with her fingers their 
position in Miss Fuller’s mouth. Miss Fuller then pro- 
nounced the short sound of I as, for instance, in the 
word fill, placing Helen’s unoccupied hand upon the 
larynx at the lowest point where the vibration could 
be felt. *‘ When I ceased making the sounds,” says Miss 
Fuller, ** Helen's fingers flew to her own mouth and 
throat, and, after arranging her tongue and teeth she 
uttered the sound so nearly like that | had made, it 
seemed like an echo of it.” She bad at this time a 
very good! comntand of language gained by means of 
the manual alphabet, and, as she at once applied what 
she learned in these lessons, she soon began to use 
speech intelligibly and freely, and now invariably 
employs it as the medium of communication unless 
her cis-a-cis happens to be a sign-taught deaf mute. 
Strangers have no difficulty either in making them- 
selves understood, or in understanding her. She reads 
the lips by placing her fingers over the mouth and 
upon the throat of the speaker. Before proceeding 
further, I ought, perhaps, to state thai, in the con 
versation recorded below, the manual alphabet was 
chiefly, though not solely, used in communication 
with her. Her replies were always in fluent and dis- 
tinct speech 

She was asked by a prominent member of the asse- 
ciation whose convention at Chicago in the summer 
had drawn together some two hundred persons in- 
terested in the teaching of speech to the deaf, which 
she would prefer to receive, her sight or her hearing. 
Her reply was, ‘‘Of course I should be happy to re 
ceive both, but that can never be and I do not expect 
it.” Upon being pressed for a direct answer to the 
question she said, ** My hearing, for then I should be 
able to enjoy the voices of my friends, and musie ; 
and,” she added in her pretty way, “‘music is 80 very 
sweet.” ‘What is your idea of sweetness in that con- 
nection ?” Quick as thought she responded, ** Why, 
just the same as yours!” The laugh was at the ques- 
tioner’s expense, but he persisted, “I should find it 
rather difficult to define my idea of sweetness,” and 
she answered, “It is just the same with me.” She 
afterward said that music was pleasant or unpleasant 
to her according to the Ccifference in vibration. A few 
evenings later, I had the pleasure of hearing her render 
a selection upon the piano, and it was then and still is 
the greatest marvel to me that a child unable either 
to see the kevs which she strikes or to hear the tones 
whieh result, can produce “concord of sweet sounds.” 

When the report of the committee on necrology was 
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speak more Quclingie of him than his little friend 
Helen Keller, who was accordingly invited to the 
platform. She began, “I shall be very glad to say a 
few words about my friend, Bishop Brooks, but you 
must not expect me to say much, for my heart is too 
full of tears. It seems as if I were sitting beside him 
now, with my band in his, and as if he were saying 
‘Dear child ;’ he always called me ‘Dear child.” ‘I 
am not far from you, but very near in that heavenly 
country to which | have gone.’” Much more she said 
very, Very touchingly, but I will content myself with 
reporting these few sentences. 

Any one who has had experience in teaching deaf 
mutes knows how difficult it is to awaken in them any 
ippreciation of a joke. Helen Keller's case is a notable 
exception to this rule. For nearly an hour one even- 
ng. she told jokes and asked conundrums (many of 
vhieh were original), and answered those given her 
from the audience. The following is one of those 
which she asked that evening. Whether or not she is 
its author, | am unable to state, but it is good enough 
to bear repetition. * Why should not one tell secrets 
in a vegetable garden ? Bat,” said the gentleman 
to whom the question had been put, “I like to tell 
secrets in a garden.” res,” she said, “in a flower 
warden, but | said in a vegetable garden.” She was 
greatly delighted when he “gave it up.” and told him 
it was because the corn had ears, the potatoes had 
eyes, and the little blade would take a cob and carry 
the news. 

Another wonderful thing is the way in which she re- 
cognizes people whom she has once met. I was intro- 
duced to her one Sunday afternoon. When we shook 
hands | wore no ring or bracelet by which it would 
have been po-sible for her to distinguish me. Several 
days after | came up to her and took her band, and 
she turned instantly, saying. ** Why, Miss Partridge.” 
She was meeting scores of people daily and yet, in all 
the time I was there, | never knew her to fail to recog- 
nize any one who had been introduced to her. 

A few days before 1 left Chicago, the World’s Fair 
management gave her permission to touch any of the 
exhibits. When she was told of this, ber first word 
was “ Incredible!” her next, ** How very kind!” 


She recited for us on three occasions, the selections | 


being Tennyson’s Bugle Song, The Flowers and the 
Psalm of Life, by Longfellow. Those who saw her 
then will never, I think, forget it. 

Standing on the platform—how much alone in spite 
of the erowded room, none of us can kKnow—the beau- 
tiful soul shining through the beautiful face and the 
words ringing out with an intensity not to be described, 
we heard her say : 


“ Not enjoyment and not sorrow 
Is our destined end and way, 

But to act that each to-morrow 
Find us farther than to-day. 


* Lives of great men all remind us 
We can make our lives sublime, 
And departing leave behind us 
Footprints on the sands of time.” 


And, for some of those who listened, the familiar 
stanzas have a new and deeper meaning. 

Helen Keller is now thirteen years of age. Her home 
is in Tuscumbia, Ala., but during the school year she, 
with her teacher, Miss Sullivan, who has had charge 
of her education from the beginning, has been at the 
Perkins Institute for the Blind, in Boston. 


THE BAMBOO—WAN-LO'’S COMPOSITION. 
By ELIZABETH CUMINGS. 


A CHINESE boy learns to write by laying a piece of 
thin paper over a written page and carefully tracing 


the characters, as we trace pictures on a transparent | 


slate. The Chinese characters do not correspond to 
our alphabet, but are really mummies of pictures long 
forgotten. There are different ways of making these 
eharacters, corresponding to our Roman, italic and 
seript letters, and it takes a good deal of patient prac- 
tice to make a good writer, or, as the Chinese say, “to 
hold a flowing pencil.” 

Wan-Lo had always found his writing lesson tedious 
and dull, and his tutor had often to exhort him to take 
more pains. “It is a great mistake to think blots 


and crooked lines show the writer a genius, with | 


thoughts too big to permit him to attend to little mat 
ters,” he would say to Wan Lo. “A gentleman and 


a scholar should write so that all the world can read.” | 


But Wan-Lo, being full of his own boyish business, 
did not think much about these words till his father’s 
cousin, Hi-Wang, came to Foochow. Wan-Lo’s chief 
desire was to be a great scholar, and to travel about 
the world as had Hi-Wang. But of the labor that goes 
before wisdom he had thought little. His grandfather 
Was very rie h, but he was also very cautious, and when 
he said, “lintend to do everything possible for my 
dear Wan-Lo,” he — added, “if he deserves it.” 

When Wan-Lo saw Hi-Wang write, he remembered not 
only his tator’s words, but his grandfather's condition. 
It was like watching a bird skimming through the air 
to look at Hi-Wang’s hand going over paper. In spite 
of himself Wan-Lo wept, thinking how very different 
were his own performances. But, reflecting that tears 
would never improve his work with his pencil, he set 
himself diligently to work. Long before the sun climb- 
ed out of the sea he was up and at it; and if his mother 
had not been very timid about fire, he would have 
burned out many candles stadying at night. But per- 
severance conquers all things, and at last he could 
write well enough to teli his thoughts, and then he 


secretly composed the following sketch about the plant | 


he admired more than any other. the bamboo: 

“I do not know much about this wonderful plant, | 
but | know more about it than I do about some other 
things. That is why I chose it for my subject. Mo-| 
Me, my tutor, says no one talks foolishly whe sticks 
to what he knows. We have a bamboo hedge in our 
grounds, and nothing could be prettier. lam writing 
with a bamboo-handled pencil, and I have seen boats 
with bamboo masts. 
bamboo is one of the most precious possessions of | 
China. Its tapering stalks supply joists for houses, | 
ribs for sails, shafts for spears. tubes and buckets for 


water, fishing-rods, and the handles and mbs of our 


On the whole, Mo-Me says, the | 


fans; and the great bamboo, split, makes < most ex- 
cellent roof. In a freshly cut 
moisture, flowers can be sent long distances. Middling- 
sized bamboos make neat bottles. Indeed one can have 
all sizes of bottles. From the roots of the bamboo are 
earved children’s toys and canes for the aged and in 
firm, and leaves, sewn upon striggs, form a snug rain 
cloak for the traveler and farmer, while the poor man 
ean use them to thatch his house. Rafts are made of 
the bamboo, baskets are woven of it, and the stout 
twisted boat cable and the soft mat are alike woven 
of it. 

“ Not only does the wise Chinese write out his heavy 
en given thoughts with a bamboo-handled oe but 
he sits in a bamboo chair, at a bamboo table, and he 
may rest himself in the heat of the day beneath the 
shade of bamboos, a bamboo bat upon his head. At 
dinner he may eat the soft and succulent young shoots 
of the bamboo stewed with rice, or as pickles, with 
bamboo chop-sticks, and, untying the bamboo strings 
that close the porcelain jar, regale himself with bam- 
boo preserves. 

* Boys who are permitted can accompany their songs 
with bamboo clappers (1 never had a pair of these de- 
lightful instruments, for my honorable father would 
not permit me to make such noise), Schoolmasters 
punish eareless or mischievous pupils with the bam- 
boo (L never had to suffer blows: Mo-Me has a kind 
heart; then, stripes will not make a dull boy clever). 
The carpenter putting up a bamboo fence or shed uses 
a bamboo rule. The druggist pours out all his medi- 
cines into a bamboo measuring-cup, and he and the 
merchant use a bamboo abacus to help them add up 
their accounts. The cook blows his fire with a bam- 
boo bellows, and old gentlemen keep their pet birds in 
bau boo cages. 

** My honorable father once said that silk worms’ eggs 
are sent out of our land of flowers to the people on the 
edges of the earth in boxes of bamboo; and I have a 
bow and arrows of bamboo, while I have seen old Fun. 
Ban, who shaves men in the streets, whetting up his 
razor on a bamboo strop. There are many other uses 
for this * Lord of all the Reeds,’ which is too beautifal 
and useful for a boy like me fully to describe. But 
when, like our honorable cousin Hi-Wang, I have gone 
all about the edges of the world in a fire-junk, and 
have seen all sorts of strange sights and strange peo- 
ple, I ask nothing better than to come back home and 
sit under the shade of a bamboo veranda, and, when 


my life shall be accomplished, to ascend the sky from | 


a bamboo bed.” 

When Mo-Me had read this composition (he read it 
quite unbeknown to his pupil), he carried it off to Wan- 
to's father, who in his tarn carried it to Wan-Lo’s 
mother, and she, being as proud as possible of its clev- 
erness, 
tion to her father and mother to come and spend the 
day. 

They came the very next morning. Grandmother 
had her head wrapped up in a silken searf for fear of 
the @arache, ard grandfather brought his pet parrot 
along in a bamboo cage, and they were taken directly 

their daughter, who herself read to them the 


to 
| wonder ul composition about the bamboo, while they , 
| refreshed themselves with tea. Then the grandfather | 


| went to the library, where Wan-Lo was studying with 
'Mo Me. After the greetings, which were ceremonions, | 
for the grandfather was a very aged man, Mo-Me show- 
ed the new books in the library. 

**Poorly bound,” said the old gentleman, testily. 


|“ Like everything done now, they show a great falling | 


|off in finish. I don’t know what the world is coming 

to. The silk splits, and the filling drops out of the 
| cotton cloth, and the shees are a shame to the shoe- 
|makers. Even the weather has changed. It was never 
| so cold in winter when I was young. 

* Did you have splendid times when you were young, | 
venerable grandfather ?” asked Wan-Lo, shyly. 

“Well, not splendid exactly, but perhaps I did, as 
you mean the word. The best time I ever had was | 
when I went to Pekin with my blessed father in a 
mandarin junk. The outlandish invention we call the 
fire-junk had not then invaded the Yellow Seas as 
now. Honest wood, rowed by honest men, was good 
enough for plain people: and, speaking of rowing, 
| you've no idea how difficult it is to row across the Yel- 

ow River when the water is high. A man can go 
oe much and come out whole. I am a proof 
of it.” 


father cried Wan-Lo. 

“Certainly,” said the old gentleman. 
I wasn’t a sugar boy to melt with fear; 
you ants ran up and down my back when I journeyed | 
through the place where the canal is twenty or more 
feet higher than the surrounding country. en can- 
not see, nor foresee, all things. Each night when I 
went to bed I would whisper to myself, ‘ What if some- 
thing breaks? You see I was always cautious, never 
putting both feet in a puddle at once. But, now I am 
old, I wish I had seen more of what there is in our own 
land, and on the edges of it; and it is true as leather 
poe a man cannot behold the worid sitting in an arm- 
chair.” 

*“Oh, how I would love to go and see things—all 
China, and the edges of the world !” sighed Wan-Lo to 
himself. 

Just then dinner was announced. Grandfather start- 
ed up. “I have made up wy mind,” said he, his pride 
in Wan-Lo getting the better of him. “You remind 
me of myself, when the weather was better and I was 
young. You study and be a good boy. But—well, I 
have read that composition of yours about the bam- 
boo. You keep right on, and as sure as I now live I 
will see to it that you have money to go around the 
work iin a fire-junk.” 

Like Hi-Wang, venerable peer exclaimed | 
| Wan. Lo, almost beside himself with 

“Like Hi-Wang,” said the grand acher. “T am a 
cautious man, but when I promise, I promise:”"—The | 
Outlook. 


* How else ? 


TYPHOID FEVER— IN MEMORIAM. 


AccORDING to & newspaper report, one of Alle-| 
xhany’s philanthropic select councilmen proposes to 
present a drinking fountain to that fair city. As all 
well regulated fountains should have an inscription, | 

Reviero the 


the Pittsburg Medical 


| 


mamboo, so full is it of | 


immediately sent out crimson cards of invita- | 


“Then you went through the Grand Canal, grand- | 


but I ean tell | 


“ Erected to the memory of one hundred and sixty- 
one citizens who drank of this water and died of 
jtyphoid fever during the year 1893. This water is 
| warranted to be drawn from the Alleghany River at a 

= where the discha of eighteen sewers of Pitts 

urg are mingled with the stream, and each drop con- 
= on an average two hundred bacteria.” And 
adds : 

* These eighteen sewers drain an area of seven thou- 
sand acres—more than two-thirds of the entire terri- 
tory of Pittsburg, exclusive of the South Side. Some 
of them pour their contents into the river a short dis- 
tance above the influent pipes of the Alleghany water 
works, while others are situated irregularly for five 
miles above, so that the entire volume of water must 
become contaminated by the Pittsburg sewers, not to 
wention the surface drain from upper Alleghany and the 
numerous towns along the Alleghany and its tributaries. 
The discharges from the West Penn Hospital patients 
find their way into the river at a point that is spe- 
cially well adapted for transference into the Alleghany 
reservoir, and as many fever patients are treated there 
during the summer and fall months, when the stage of 
the water in the river is usually low, the prevalence of 
fever and death in Alleghany is to be expected, and 
the source of the infection is not cifficult to trace.” 


ASPECTS OF THE 
AT CHICAGO, 


By Austin ABBorTT, Dean of the New York University 
Law School. 


THE LEGAL DISORDER 


THE duty of the government is well described in the 
oath which we have required our public officers to 
take. 

The President is sworn “to faithfully execute the 
office of President of the United States, and to the best 
of his ability to preserve, protect and defend the Con- 
stitution of the t nited States.” (U. 8. Const., art. 2, 
sec. 1.) And the Constitution also prescribes that he 
shall take care that the laws be faithfully executed” 
(sec. 3). It also says : “ The Constitution, and the laws 
of the United States which shall be made in pursuance 
thereof, shall be the supreme law of the land, 

° anything in the Constitution or laws of any 
State to the contrary notwithstanding.” (U. 8. Const., 
art. 6.) 

The judges are sworn ‘to administer justice without 
respect to persons, and do equal right to the poor and 
to the ri¢h, and to faithfully and impartially dis- 
charge and perform all the duties incumbent on them 
as such judges, according to the best of their abilities 
and understanding, agreeably to the < jensthation and 
laws of the United States.” (U. R. 8., sec. 712.° 

What is required by the “C cnstibesion pep the laws” 
| Com snch controversies ? 


The Constitution declares as a fundamental element 
in the organization of the nation, that * Congress 
shall have power . to regulate commerce . 
among the several States;’ “to establish post offices 
and post roads;” ‘‘to provide for calling forth the 
militia to execute the laws of t Union, suppress in- 
surrections, and repel invasions ; to make rules for the 
government and regulation of the land and naval 
|forees.” (U. Const., art. 1, sec. 8.) 

By sec, 3.964 of the United States Revised Statutes, 
| post roads are declared to be: All railroads in opera- 
| tion, letter carrier routes, and all waters, canals and 
| roads during the time the mail is carried thereon. 

Congress is nothing else than the representative of 
the people and the States, chosen by them for sach 
urposes because they cannot all assemble and de- 
liberate together, and chosen after free popular dis- 
eussion of the measures the ~ at large have 
| desired as necessary for common welfare. Thus chosen 
for these purposes, Congress has prescribed the fol- 
lowing rules for the promotion of the peace and pros- 
perity of the country : 

United States Revised Statutes, see. 3,995 : ** Any per- 

son who shall knowingly and willfally obstruct or re- 
tard the passage of the mail, or any carrier 
carrying the same, shall, for every such offense, be 
punishable by a fine of not more than $100,” 

Id., secs. 5,336-5,440: “If two or more persons in 
any State or Territory conspire . . by foree to 
prevent, hinder or delay the execution of any law of 
the United States each of them shall be pun- 
| ished by a fine of not over $5,000, or imprison- 
ment . . . not over six years, or both.” 

Id., see. 5,298 : ‘* Whenever, by reason of unlawful 
obstructions, combinations, or assemblages of persons 

it shall become impracticable. in the judg- 
ment of the President, to enforce, by the ordinary 
course of judicial proceedings, the laws of the United 
States within any State, it shall lawful for the Presi- 
dent . . . to employ such parts of the land and 
naval forces of the United States as he may deem 
necessary to enforce the faithful execution of the laws 
of the United States.” 

Id., sec. 5,209: ‘“‘Whenever. . . domestic violence 
| ...or conspiracies in any State so obstruct or hinder 
‘the execution of the laws thereof, and of the United 
States as to deprive any portion or class of the people of 
such State of any of the rights, privileges, or immunities 
or protection named in the Constitution and seeared by 
| the laws for the protection of such rights, privileges 
‘and immunities, and the constituted authorities of 
such State are unable to protect or, for any cause, fail 
to protect such rights, such facts shall be deemed a 
denial by such State of the ual protection of the 
laws : and in all such cases, or wheneelt any such . 
viole . . . orcouspiracy opposes or obstructs the laws 
of the United States or the due execution thereof, or 
impedes or obstructs the due course of justice ander 
| the same, it shall be lawfal for the President, and it 
|shall be bis duty, to take such measures, by the em- 
| ployment of the ‘wilitia or the land and waved forces of 
the United States . . . for the suppression ofsuch .. . 
domestic violence or combination. 

26 Stat. at L. 208. sec. 1: “Every .. . combination 
in the form of trust or otherwise, or racy, or re- 
straint of trade or commerce, the severa] States, 
lared to be ille- 

Sec. 4 “The several circuit courts of the United 
States are hereby invested with jurisdiction to t 


and restrain violation of this act, and it shall be the 
:| duty district attorneys of 


of the several the United 


4 
: : 
| 
| 
| 
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States 
vent and restrain such violations 

The origin of the present diffeulty is that certain 
mechanics who have been in the service of the Pull 
man Company are unwilling to work for the wages 
offered by the company, and claim that the company 
ean and should offer higher wages 

The employers refuse, and the general sympathy for 
the unfortunate mechanics, whose share of the general 
hard times upoo us allis conspicuous, has engendered 
in the minds of great numbers of working people in 
their neighborhood a desire to punish the employers, 
or cou pel them by some infliction to offer more wages 

Now, it happens that these employers—the Pullman 
Company—own a large part of those traveling con 
veniences on the railroads throughout the country 
which have become an indispensable comfort for all, 
and a necessity for women and children, upon long 
Journeys ; and these conveniences —the sleeping and 
dining ears, with the porters and attendants provided 
by these owners, the Palbnen Company—are run by 
the railroad companies all over the country under con 
tinuing contracts made between the railroad com 
panies and the Pullman people. The point at which 
the retaliation of the sympathizing workmen has been 
adroitly aimed is to induce the railroad companies to 
break their contracts with the Pullmans, and thus 
render the Pullman car property unproductive. The 
trainmen, in great numbers, in effect, say to the Chi- 
cago railway managers, If you do not break your con- 
tracts with the Pullmana, we will no longer run your 
trains, In action they have gone bevond this, by 
violent obstruction of tracks and destruction of cars. 

This is what, in private life, is called malicious in 
terference with contract. If it were done by a few 
men, on a stnall scale, actions for damages would soon 
eonvinee the wrong doers that they had misconceived 
their rights, But it is done on so vast a scale that an 
action for damages would be as ludicrous as it would 
be to whip the boy whose forbidden playing with 
matches burned up the city of Portland. The great 
number of wrong-<doers, and the obvious inadequacy 
of actions for damages, has practically made them feel 
quite indifferent to the law; and the disorder has 
spread day by day. 

On July 3the president ordered certain United States 
regulars to proceed to Chicago to enforce the obser 
vance of the laws, the United States judge, marshal, 
and district attorney having certified to the President 
that, in their judgment, it was impracticable to other- 
wise execute the orders of the court. This step is au 
thorized by the United States Revised Satuates, section 


5, 298. } 


5, Governor Altgeld, of I) 
his | 


Under the date of July 


lingis, wired a protest to the President against 


ordering the Federal troops into service at Chicago 


the governor claiming that the State can take care of 
itself, and, being amply able to enforce the law, the 
interference of the Wetwal troops is unauthorized 
He stated, as the reasons for suffering the disorders to 
continue, that the accounts given were exaggerated, 
and that no one had asked him to interfere. The 


Poeesident replied : | 


“ Federal troops were sent to Chicago in striet ac 
cordance with the Constitution aud laws of the United 
States, upon the demand of the Post-Office Depart 
ment that obstruction of the mails should be removed, 
and upon the representations of the judicial officers of 
the United States that process of the Federal courts 
could not be executed through the ordinary means, 
and upon abundant proof that conspiracies existed 
against commerce between the States 

* To meet these conditions, whieh are clearly within 
the province of Federal authority, the presence of 
Pederal troops in the city of Chicago was deemed not 
only proper but necessary, and there bas been no in 
tention of thereby interfering with the plain duty of 
the local authorities to preserve the peace of the city 

GROVER CLEVELAND.” 

The President deserves the highest commendation, 
in these times of trimming and time serving polities, 
in acting upon the line of his constitutional and sworn 
duty. It is not the place of an American executive, 
sworn to enforce the laws, to sit still in the face of 
even exaggerated accounts of public disorder, and plead 
that he is able to quell it, but no one has asked him to 
do so. He should be moved by his oath, even if the 
crowd ask him not to interfere, 

So far as the misguided men who are combining in 
these lawless contests are concerned, it seems plain 
that they have much to learn. They have tried the 
power of combination, and have found it great. They 
are now about to try the power of the law, and they 
will find it far greater. The American people have not 
enjoyed liberty and self-regulated order these four gen- 
erations for nothing. They will maintain their inheri- 
tance and will support the hands of their chief magis- 
trate and commander-in-chief to the very last. The 
experiment that the strikers are trying is a very incon- 
venient one to the country. It cannot be other than a 
wminful and disastrous one to themselves, their fami 
ies, their industries, and their city. But the lesson 
seems needed, and good citizens can only hope that it 
will be taught as effectively as the stoppage of vio- 
lence requires. — The Outlook. 


SOME APPLICATIONS OP ELECTROLYTIC 
CELLS. 


Ir is well known that the cost of meters has always 
been a most serious item in the expenditure of electric 
light companies, particularly if meters of the dial type 
are adopted, in which a customer can read off his con 
sumption just as in a gas meter. In many cases this 
expenditure has been as much as 3 per cent. of the 
total capital account, and most of these meters are, in 
addition, somewhat delicate pieces of mechanism, re 
quiring a considerable amount of looking after. We 
recently had an opportunity of inspecting, says Angi 
neering, & weter now being introduced by the Water 


house Electrometric Svndieate, Limited, of 38 Old 
Broad Street, London, BE C., which should be ex 
tremely cheap to construct, and of unimpeachable 


accuracy, While at the same time the meter has the 
wxreat practical advantage of recording the total eur 
reat used on a dial just as a gas meter does. It is 
well known that ifa current is passed through a volta- 
meter the quantity of gas generated is proportional to 
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to institute proceedings in equity to pre- | the time integral of this current. It is on this long es- 


tablished principle that the Waterhouse meter is based, 
but the distinguishing feature of the mstrument is the 
extremely simple means by which the gas generated is 
accurately measured Two short platinum spirals 
are fused into the bottom of a long and uarrow glass 
Vessel Fig. 1), "nd are counected to leading- 
in Wires in the ordinary way. Over these is placed a 
bellmouth, having a long stem connected toa 
ratchet mechanism actuating the wheel work of the 
meter As the current flows, the gas fills the bell 
mouth, causing it to float up and actuate a ratchet 
gear At the sametime the water level in the inverted 
siphon, shown to one side of the bellmouth, is lowered 
until finally the bottom bend is passed, when the 
whole of the gas in the bellmouth is immediately dis- 
eharged through the siphon This done, the bell- 
mouth falls to the bottom of the vessel again, ready to 
receive a fresh charge. Careful experiments are stated 
to have shown that the time required to fill and dis- 


lass 


charge the bellmouth is constant to at least one 
second In practice two of these elements are used, 
the connections being as indicated on Pig. 2 In this 
diagram, A B represents the positive main and C D 


the neyative main The two voltameters are coupled 
together and to this negative main, as shown, a resist- 
ance, G H, being placed between the poiats in which 
they are connected to the negative main such that 
under full load there is a drop of 4 volt between the 
points, GH. The point, J, is connected to the positive 
main, as shown. When all the lamps are cut out, a 
small current flows from the positive main through the 
voltameters to the negative main. The resistance on 
this cireuit is 1,200 ohms, and so on a 100-volt circuit 
this waste current is only 4, ampere. The resistances 
in the two voltameter circuits are so adjusted, once for 
all, that under these conditions the bellmouth in each 
fills and discharges in the same time. These two bell- 
mouths are connected by a differential gear to the 
same dial, so that when both fill at the same rate they 
counteract each other's action on the dial, the hands 
of which accordingly remain stationary Suppose 
now a lamp is switched on. Then the potential of H 
is lowered with respect to G, and hence a stronyer 
eurrent flows through the voltameter, E, than through 
F. The bellmouth on E is now filled quicker than its 
fellow, and the dial hands are moved correspondingly. 
If still more lamps are switched in, E gaius still more 
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on G, its gain being registered on the dial, as already 
explained, 

fi, addition to the above use of the eleetrolytic cell, 
Mr. Waterhouse proposes to Use it as a sort of “ safety 
valve,” if one may use the term. Thus, suppose it is 
required to drive a motor from a lighting circuit. 
The motor is placed in the circuit as shown at A B, 
Fig. 3 while a series of eleetrolytic cells are arranged 
as a shunt tothe same circuit. The resistance of these 
cells is made very small compared with that of the 
motor, As long as the potential difference between 
A B does not exceed the back electromotive foree of 
the electrolytic cells, no curreut can pass through these 
cells, but must flow through the motor. Should the 
potential rise, however, the back electromotive force: 
of these cells is overcome, and the extra current, instead 
of flowing through the motor and burning out its arma- 
ture, flows through the low resistance cireuit formed 
by the cells. As will be seen, as long as matters are 
going right, no current is wasted through the cells. 
By means similar to this Mr. Waterhouse claims to 
bave maintained a potential constant within \ per 
cent, on a cireuit onal by a dynamo of which the 
speed of running varied 50 per cent. 

A still further application of the cell is continuous 
eurrent effects from an alternating circuit. The 
method adopted is shown diagramatically at Pig. 4 
The cireuit through which an alternating current is 
passing is split at A B. In each of the branches is 
placed an electroly‘ie cell, C, and a battery, D, the 
connections being such that if the electromotive 
force of the batteries was high enough, a constant 
eurrent would flow around the circuit. AE BF. The 
electromotive force of the batteries is, however, insuf- 
ficient to overcome the resistance of the electrolytic 
cells, and hence when there is no current in the main 
line, no current flows in the cireuit, AE BF. Now 
consider a wave of current flowing in the main in the 
direction shown by the arrow. The electromotive 
force of this will add itself to the electromotive force 
of one of the batteries, but will oppose that of the 
other. In consequence of this, the back electromotive 
force of the electrolytic cell in one branch will be over- 
come, while no current will flow in the other branch. 
When the direction of the primary current is reversed 
in the main, the reverse of this will take place. Thus 
it will be seen that all currents in one direction will 
flow through one branch and all currents in the other 
direction through the second branch, and hence a con- 
tinuous current only will be found in each branch. It 
will be obvious that the potential of the alternating 
current must not be great enough unassisted to over- 
come the electromotive force of the electrolytic cells, 
but must only be able to do so when assisted by the| 
batteries. 

As a final example of the use of these eells, Mr. 
Waterhouse’s system of duplexing may be deseribed. 
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The arrangements are as shown in Fig. 4, where A 
and B represent electric bells, for instance. Each of 
these bells, it will be seen, is shunted with a battery 
and electrolytic cell, the electromotive force of these 
being sach that normally no current passes. Suppose 
acurrent sent through the line in one direction, then 
this will assist one of the batteries and act against the 
other one. Hence a current will pass through one 
shunt cireuit, sbort-circuiting the corresponding bell, 
while none flows through the other shunt circuit, 
but has to pass through the bell there, which it rings. 
Thas it will be seen a current in one direction will 
ring one bell, while one in the other will ring the 
other bell. 
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Xl. TROHNOLOGY.-Lard. By H. W. WILkyY, Chemist to the U. 
Department of Agriculture.-A paper on the physrcal properties 
of lard, yellow grease, stearine, etc... 


CATALOGUES. 


A Catalogue of Valuable Papers contained in Sect 
ENTIFIC AMERICAN SUPPLEMENT during the past ten 
years, sent free of charge to any address ; also, a com- 
prehensive catalogue of useful books by different 
authors, on more than fifty different subjects. has 
recently been published, for free cireulation, at the 
office of this paper. Subjects classified with names 
of authors. Persons desiring a copy have only to ask 
for it, and it will be mailed to them. Address 


MUNN & CO., 361 Broadway, New York. 


ATENTS! 


MESSRS. MUNN & CO.. in connection with the pa- 
lication of the ScrenTIPic AMERICAN, Continue to examine 
improvements, and to act as Solicitors of Patents for Inventors 

In this line of business they have had forty-five years’ experience, and 
now have wnequaled facilities for the preparation of Patent Drawings, 
Specifications, and the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. Mann & (Co. also 
attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reimsnes, Assignments, and Reports on Infringements of Patents. Al! 
business intrusted to them is done with special care and promptness, on 
very reasonable terms 

A pamphiet sent free of charge, on application, containing fal! infor- 
mation aboat Patents and how to procure them ; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals. Reisenes, Infringementa, 
Assignments, Rejected Cases. Hints on the Sale of Patents, etc. 

We also send. free of charge. a Synopsis of Foreign Patent Laws, show- 
ing Lhe cost and method of securing patents in al] the principal coantnes 
of the world. 

MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-—Nos. and F Street, Pacific Building, 

bear 7th Street, Washington, D. C. 
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